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NOTICE, 

Thb Royal Society of New South Wales originated in 1821 
as the ** Philosophical Society of Australia" ; afler an interval 
of inactivity, it was resuscitated in 1850, under the name of the 
"Australian Philosophical Society/' by which title it was known 
until 1856, when the name was changed to the "Philosophical 
Society of New South Wales" ; and finally, in May, 1866, by the 
sanction of Her Most Gracious Majesty the Queen, it assumed 
its present title. 
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RULES. 

(Bevised October Ut, 1879.) 



Ohfeci of the Society* 

I. The object of the Society is to receive at its stated meetings 
original papers on Science, Art, Literature, and Philosophy^ afid 
especially on such subjects as tend to develop the resources of 
Australia, and to illustrate its Natural History and Productions. 

Sonoraty Fresident, 

II. The Governor of New South Wales shall be or officio 
Honorary President of the Society. 

Other Officers. 
in. The other Officers of the Society shall consist of a 
President, who shall hold office for one year only, but shall be 
eligible for re-election after the lapse of one year ; two Vice- 
Presidents, a Treasurer, and one or more Secretaries, who, with 
SIX other Members, shall constitute a Council for the management 
of the affiurs of the Society. 

Election of Officers and Council. 

IV. The President, Vice-Presidents, Secretaries, Treasurer, 
and the six other Members of Council, shall be elected annually 
by ballot at the General Meeting in the month of May. 

V. It shall be the duty of the Council each year to prepare a 
list containing the names of members whom they recommend for 
election to the respective offices of President, Vice-Presidents, 
Hon. Secretaries and Hon. Treasurer, together with the names 
of six other members whom they recommend for election as 
ordinary members of Council. 

The names thus recommended shall be proposed at one meeting 
of the Council, and agreed to at a subsequent meeting. 
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Such list shall bj9 BUBpended in the Societjr'B BpomB, and a copy 
shall be sent to each ordinary member not less than fourteen days 
before the day appointed for the Annual Greneral Meeting. 

YI. Each member present at the Annual General Meeting 
shall have the power to alter the list of names recommended by 
the Council, by adding to it the names of any eligible members 
not already included in it and remoying from it an equivalent 
number of names, and he shall use this list with or without such 
alterations as a balloting list at the election of Officers and 
Council. 

The name of each member voting shall be entered into a book, 
kept for that purpose^ by two Scrutineelrs elected by the members 
pren^nt. 

No baUot for the election of Members of Council, or of New 
Members, shall be valid unless twenty members at least shall 
record their votes. 

VaeandeM during the year. 
Til. Any vacancies occurring in the Council of Management 
during the year may be filled up by the Council. 

Oandidates fir admission. 
VHI. Candidates must be at least twenty-one years of age- 

Every candidate for admission as an ordinary member of the 
Society shall be recommended according to a prescribed form of 
certificate by not less than three members, to two of whom the 
candidate must be personally known. 

Such certificate must set forth the names, place of residence, 
and qualifications of the candidate. 

The certificate shall be read at the three Ordinary General 
Meetings of the Society next ensuing after its receipt, and 
during the intervals between those three meetings, it shall be 
suspended in a conspicuous place in one of the rooms of the 
Society. 
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The vote as to admission shall take place bj ballot, at the 
Ordinary G-eneral Meeting at which the certificate is appointed 
to be read the third time, and immediately after such reading. 

At the ballot the assent of at least four-fifths of the members 
voting shall be requisite for the admission of the candidate. 

Fees. 

IX The entrance money paid by members on their admission 
shall be Two Ghuineas ; and the annual subscription shall be 
Two Guineas, payable in advance ; but members elected prior to 
December, 1879, shall be required to pay an annual subscription of 
One Guinea only as heretofore. 

The amount of ten annual payments may be paid at any time 
as a life composition for the ordinary annual payment. 

New Members to he informed of their election, 

X. Every new member shall receive due notification of his 
election, and be supplied with a copy of the obligation (No. 3 in 
Appendix), together with a copy of the Sules of the Society, a 
list of members, and a card of the dates of meeting. . 

Members shall si^n Bules — Mrmal admission, 

"XI, Every member who has complied with the preceding 
Bules shall at the first Ordinary General Meeting at which he 
shall be present sign a duplicate of the aforesaid obligation in a 
book to be kept for that purpose, after which he shall be presented 
by some member to the Chairman, who, addressing him by name, 
shall say : — " In the name of the Boyal Society of New South 
Wales I admit you a member thereof." 

Annual subscriptions, tshen due, 

Xn. Annual subscriptions shall become due on the Ist of 
May for the year then commencing. The entrance fee and first 
year's subscription of a new member shall become due on the 
day of his election. 
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Members whose stibseripiions are unpaid to enjoy no privilegee, 
Xni. An elected member shall not be entitled to attend the 
meetings or to enjoy any privilege of the Society, nor shall his 
Dame be printed in the list of the Society, until he shall have 
paid his admission fee and first annual subscription, and have 
returned to the Secretaries the obligation signed by himself. 

Subscriptions in arrears, 
Xiy. Members who have not paid their subscriptions for the 
current year, on or before the 31st of May, shall be informed of 
the fact by the Hon. Treasurer. 

No member shall be entitled to vote or hold office while his 
subscription for the previous year remains unpaid. 

The name of any member who shall be two years in arrears 
ivith his subscriptions shall be erased from the list of members, 
but such member may be readmitted on giving a satisfactory 
explanation to the Council, and on payment of arrears. 

At the meeting held in July, and at all subsequent meetings 
for the year, a list of the names of all those members who are in 
arrears with their annual subscriptions shall be suspended in the 
Booms of the Society. Members shall in such cases be informed 
that their names have been thus posted. 

designation of Members, 
XV. Members who vrish to resign their membership of the 
Society are requested to give notice in writing to the Honorary 
Secretaries, and are required to return all books or other property 
belonging to the Society. 

Expulsion of Members. 
XYI. A majority of members present at any ordinary meet- 
ing shall have power to expel an obnoxious member from the 
Society, provided that a resolution to that effect has been moved 
and seconded at the previous ordinary meeting, and that due 
notice of the same has been sent in writing to the member in 
question, within a week after the meeting at which such resolution 
has been brought forward. 
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JELonorary Memben. 
XVII. The Honorary Members of the Society shall be persons 
who have been eminent benefactors to this or some other of 
the Australian Colonies, and distinguished patrons and promoters 
of the objects of the Society. Every person proposed as an 
Honorary Member must be recommended by the Council and 
elected by the Society. Honorary Members shall be exempted 
from payment of fees and contributions : they may attend the 
meetings of the Society, and they shall be furnished with copies 
of the publications of the Society, but they shall hare no right 
to hold ofBce, to vote, or otherwise interfere in the business of 
the Society. 

The number of Honorary Members shall not at any one time 
exceed twenty, and not more than two Honorary ])ilembers shall 
be elected in any one year. 

Corresponding Membets, 

Xyill. Corresponding Members shall be persons, not resident 
in New South Wales, of eminent scientific attainments, who may 
have furnished papers or otherwise promoted the objects of the 
Society. 

Corresponding Members shall be recommended by the Councili 
and be balloted for in the same manner as ordinary Members. 

Corresponding Members shall possess the same privileges only 
as Honorary Members. 

The number of Corresponding Members shall not exceed 
twenty-five, and not more than three shall be elected in any one 
year. 

Ordinary General Meetings, 

XIX. An Ordinary General Meeting of the Koyal Society, to 
be convened by public advertisement, shall take place at 8 p.m., 
on the first Wednesday in every month, during the last eight 
months of the year ; subject to alteration by the Council with 
due notice. 



XYU 

Order of Susmets, 

XX, At the Ordinary General Meetings the busineBS shall be 
tnuisacted in the following order, unless the Chairman specially 
deeide otherwise : — 

1 — Minutes of the preceding Meeting. 

2 — ^New Members to enrol their names and be introduced. 

3 — ^Ballot for the election of new Members. 

4 — Candidates for membership to be proposed. 

5 — ^Business arising out of Minutes. 

6 — Communications from the Council. 

7— Communications from the Sections. 

8 — ^Donations to be laid on the Table and acknowledged. 

9 — Correspondence to be read. 
10 — Motions from last Meeting. 

11 — Notices of Motion for the next Meeting to be given in. 
12 — Papers to be read. 
13 — Discussion. 
14 — ^Notice of Papers for the next Meeting. 

Annttal Ghneral Meeting, — Annual JReports. 

XXI. A General Meeting of the Society shall be held annually 
in May, to receive a Beport from the Council on the state of 
the Society, and to elect 0£&cers for the ensuing year. The 
Treasurer shall also at this meeting present the annual financial 
statement. 

Admiesian of Vuitore. 
XXn. Eveiy ordinary member shall have the privilege of 
introducing two friends as visitors to an Ordinary G-eneral 
Meeting of the Society or its Sections, on the following con- 
ditions : — 

1. That the name and residence of the visitors, together 

with the name of the member introducing them, be 
entered in a book at the time. 

2. That they shall not have attended two consecutive 

meetings of the Society or of any of its Sections in the 
current year. 

The Council shall have power to introduce visitors, irrespective 
of the above restrictions. 
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Ootmeil Meetiag$. 
HI. Meetings of ttie Council of Maaagement sh&ll take 
on the last Wednesday in every month, and on iuch other 
IB the Council may determine. 

Abiencejrom Meetityi ofCowieil. — Quorum. 
lIY. Any member of the Council sbeenting himself from 
consecutive meetings of the Council, without giving a satis- 
ry explanation in writing, shall be considered to have vacated 
See. 'So business shall be transacted at any meeting of 
)ouncil unless three members at least are present. 

Duliet of Secretarie*. 
CY. The Honorary Secretaries shall perform, or shaJl cause 
Lssistant Secretary to perform, the following duties : — 
1. Conduct the correspondence of the Society and CouuciL 
%. Attend the General Meetings of the Society and the 
meetings of the Council, to take minutes of the pro- 
ceedings of euch meetings, and at the commencement 
of such to read aloud the minnt«B of the preceding 
meeting. 
3. At the Ordinary Meetings of the members, to annouBce 
the presents made to the Society since their last meeting ; 
to read the certificates of candidates for admission to 
the Society, and such original papers communicated to 
the Society as are not read by their respective authors, 
and the letters addressed to it. 
1. To make abstracts of the papers read at the Ordinary 
General Meetings, to be inserted in the Minutes and 
printed in the Proceediogs. 

5, To edit the Transactions of the Society, and to superintend 

the making of an Index for the same. 

6. To be responsible for the arrangement and safe custody 

of the books, maps, plans, apecimens, and other property 
of the Society. 



7. To make an entry of all books, maps, plans, pamphlets, 

&c., in the Library Catalogue, aad of all presentations 
to the Society in the Donation Book. 

8. To keep an account of the issue and return of books, 

Ac., borrowed by members of the Society, and to see 
that th6 borrower, in every case, signs for the same in 
the Library Book. 

d. To address to every person elected into the Society a 
printed copy of the Porms Nos. 2 and 3 (in the 
Appendix), together with a list of the members, a copy 
of the Sules, and a card of the dates of meeting ; and 
to acknowledge all donations made to the Society, by 
Form ^o. 6. 

10. To cause due notice to be given of aU Meetings of the 

Society and Council. 

11. To be in attendance at 4 p.m. on the afternoon of 

Wednesday in each week during the session. 

12. To keep a list of the attendances of the members of the 
Council at the Council Meetings and at the ordinary 
General Meetings, in order that the same may be laid 
before the Society at the AnTiiia.1 Q-eneral Meeting held 
in the month of May. 

The Honorary Secretaries shall, by mutual agreement, divide 
the performance of the duties above enumerated. 

The Honorary Secretaries shall, by virtue of their office, be 
members of all Committees appointed by the Council. 

ChntributioM to the Society. 
XXVI. Contributions to the Society, of whatever character, 
must be sent to one of the Secretaries, to be laid before the 
Council of Management. It will be the duty of the Council to 
arrange for promulgation and discussion at an Ordinary Meeting 
such communications as are suitable for that purpose, as well as 
to dispose of the whole in the manner best adapted to promote 
the objects of the Society. 



Management of Funds. 

XXYII. The funds of the Society shall be lodged at a Bank 
named by the Council of Management. Claims against the 
Society, when approved by the Council, shall be paid by the 
Treasurer. 

All cheques shall be countersigned by a member of the Council. 

Money ChanU. 

XXVIII. Grants of money in aid of scientific purposes from tho 
funds of the Society — ^to Sections or to members — shall expire on 
the 1st of November in each year. Such grants, if not expended^ 
may be re- voted. 

XXIX. Such grants of money to Committees and individual 
members shall not be used to defray any personal expenses which 
a member may incur. 

Audit of Accounts, 

XXX. Two Auditors shall be appointed annually, at an 
Ordinary Meeting, to audit the Treasurer's Accounts. The 
accounts as audited to be laid before the Annual Meeting in 
May. 

J^roperty of the Society to he vested in the President^ Sfc, 

XXXI. All property whatever belonging to the Society shall 
be vested in the President, Vice-Presidents, Hon. Treasurer, and 
Hon. Secretaries for the time being, in trust for the use of the 
Society ; but the Council shall have control over the disburse- 
ments of the funds and the management of the property of the 
Society. 

Sections. 

XXXII. To allow those members of the Society who devote 
attention to particular branches of science fuller opportunities 
and facilities of meeting and working together with fewer formal 
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lestrictioiis than are necessary at the general Monthly Meetings 
of the Society, — Sections or Committees may be established in 
the following branches of science : — 

Section A. — ^Astronomy, Meteorology, Physics, Mathematics, 

and Mechanics. 
Section B, — Chemistry and Mineralogy, and their application 

to the Arts and Agriculture. 
Section O, — Geology and Paleontology. 
Section D, — ^Biology, i.e.^ Botany and Zoology, including 

Entomology. 
Section JH. — Microscopical Science. 
Section F. — Geography and Ethnology. 

Section G, — Literature and the Eine Arts, including 

Architecture. 
Section K, — Medical. 
Section L — Sanitary and Social Science and Statistics. 

Section Committeee — Card of Meetings, 
XXXni. The first meeting of each Section shall be appointed 
by the Council. At that meeting the members shall elect their 
own Chairman, Secretary, and a Committee of four ; and arrange 
the days and hours of their future meetings. A card showing 
the dates of each meeting for the current year shall be printed 
for distribution amongst the members of the Society. 

Membership of Sections. 
XXXIY. Only members of the Society shall have the pririlege 
of joining any of the Sections. 

Reports from Sections, 
XXXY. There shall be for each Section a Chairman to preside 
at the meetings, and a Secretary to keep minutes of the pro- 
ceedings, who shall jointly prepare and forward to the Hon. 
Secretaries of the Society, on or before the 7th of December in 
each year, a report of the proceedings of the Section during 
that year, in order that the same may be transmitted to the 
Council. 
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XXXYI. It shall be the duty of the President, Yice-Preaidents, 
and Honorary Secretaries to annually examine into and report to 
the Council upon the state of— 

1. The Society's house and effects. 

2. The keeping of the official books and correspondence. 

3. The library, including maps and drawings. 

4. The Society's cabinets and collections. 

Cabinets and CollectioM. 
XXXYII. The keepers of the Society's cabinets and coUec- 
tions shall give a list of the contents, and report upon the 
condition of the same to the Council annually. 

DoeumenU, 

XXXVIII. The Honorary Secretaries and Honorary Treasurer 
shall see that all documents relating to the Society's property, 
the obligations given by members, the policies of insurance, and 
other securities shall be lodged in the Society's iron chest, the 
contents of which shall be inspected by the Council once in every 
year; a list of such contents shall be kept, and such list shall be 
signed by the President or one of the Yice-Presidents at the 
annual inspection. 

Branch Societies, 

XXXIX. The Society shall have power to form Branch So- 
cieties in other parts of the Colony. 

Library. 
XL. The members of the Society shall have access to, and 
shall be entitled to borrow books from the Library, under such 
regulations as the Council may think necessary. 

Alteration of SuUs. 
XU. No alteration of, or addition to, the Eules of the Society 
shall be made unless carried at two successive General Meetings, 
at each of which, twenty-five members at least must be present. 



THE LIBRARY. 

1. During the Session, the Library shall be open for consul- 
tation and for the issue and return of books between 4 and 6 
p.m. on the afternoon of each Wednesday, and between 7 and 10 
p.in. on the eyenings of Monday, Wednesday, and Friday, a&d 
during the recess (January to end of April) on Wednesdays, 
from 4 to 6 and 7 to 10 p.m. 

2. No book shall be issued without being signed for in the 
Library Book. 

3. Members are not allowed to have more than two Tolumes 
at a time from the Library, without special permission from one 
of the Honorary Secretaries, nor to retain a book for a longer 
period than fourteen days ; but when a book is returned by a 
member it may be borrowed by him again, provided it has not 
been bespoken by any other member. Books which have been 
bespoken shall circulate in rotation, according to priority of 
application. 

4. Scientific Periodicals and Journals are not to be borrowed 
until the volumes are completed and bound. 

5. Members retaining books longer than the time specified 
shall be subject to a fine of sixpence per week for each volume. 

6. The books which have been issued shall be called in by the 
Secretaries twice a year ; and in the event of any book not being 
returned on those occasions, the member to whom it was issued 
shall be answerable for it, and shall be required to defray the 
cost of replacing the same. 



Vonn Ko* 1. 

BOTAL SOCIBTT OF NbW SOITTH WaLKS. 

Ceriijleate of a CandidcOe for SloeUon, 
Name 

QuAliflcation or occupation 

Address 

betng desirous of admission into the Boyal Sodetj of New Soutli Walss, mt, 

the undersigned members of the Society, propose and recommend him as a 

proper person to become a member thereof. 

Dated this dajof 18 . 

Fbox Febsokal iLirowutDOE. Fsox (StrnvRHL Xhowlkdos. 



Signature of candidate 

Date receired 18 



Form Ho. 2. 

BOTAL SOCIBTT OF NbW SoUTH WaLBS. 

The Society's Booms, 
Sir, Sydney, 18 • 

I hare the honor to inform you that you hare this day been elected a 
member of the Boyal Society of New South Wales, and I beg to forward to 
you a copy of the Bales of the Society, a printed copy of an obligation, a list 
of members, and a card announcing the dates of meeting during the present 
session. 

According to the Begulations of the Society (vide Bale No. 9), you are 
required to pay your admission fee of two guineas, and annual subscription 
of two guineas for the current year, before admission. You are also requested 
to sign and return the enclosed form of obligation at your earliest conrenience. 

I haye the honor to be. 
Sir, 
Your most obedient seryant. 

To Hon. Secretary. 

Form Ko. 3« 

BoTAL Socnmr of Nbw South Waiss. 

1, the undersigned, do hereby engage that I will endeayour to promote 

the interests and welfare of the Boyal Society of New South Wales, and to 

obserye its Bules and By-laws, as long as I shall remain a member thereof. 

Signed, 
Address 

Date 



Form Ko. 4. 
BoTiL SociiTT ov Kbw Sotjth Walks. 

• « 

The Society's Booms, 

Sir, Sydney, 18 . 

I hsTe tlie lionor to inform you that your annual subscription of 

for the eunent year became due to the Boyal Society on the let of 

Ifsylast. 

It is requested that payment may be made by cheque or Post Office order 

drawn in farour of the Hon. Treasurer. 

I have the honor to be, 

Sir, 
Your most obedient serrant, 

To Hon. Treasurer. 



Form Ko. 5« 

BoTAL SocixTT OV Nbw South Walba. 

The Society's Booms, 

Sir, Sydney, 18 . 

I am desired by the Boyal Society of New South Wales to forward to 

you a copy of its Journal for the year 18 , as a donation to the library of 

year Society. 

I am further requested to mention that the Society will be thankful to 

leceiTe such of the rezy valuable publications issued by your Society as it 

may feel disposed to send. 

I have the honor to be. 

Sir, 

Your most obedient serrant, 

Hon. Secretary. 



Form Ko. 6. 

BOTAL SOOXBTT OV NXW SOUTH WALES. 

The Society's Booms, 
Sir, Sydney, 18 . 

On behalf of the Boyal Society of New South Wales, I beg to acknow- 
ledge the receipt of and I am directed to conyey to you the 
best thanks of the Society for your most yaluable donation. 

# 

I hare the honor to be. 
Sir, 
Your moet obedient serrant, 

Hon. Seoretaxy. 



Fonn Ho. 7. 

BaUotimg LUtfar the MeeHon of the Offiemn and Council. 

BOTAL SOOIBTT 07 NbW SoUTH WALBS. 

Date 

BAXionva Libt for the election of the Officers and Council. 



Present OotincQ. 


Names proposed as Members of the new GomicO. 




Plrasident. 






Tice-Presidents. 






Hon. TrwBttier. 






Hon. Secretaries. 












Members of Council. 











If yon wish to substitnte any other name in place of that proposed, erase 
the printed name in the second column, and write opposite to it» in the third, 
that which you wish to substitute. 



LIST OF THE MEMBERS 



OV THS 



1^0pl J^omts at |Uto S^aisi\ IffliaUs^ 



P Memben who h»Te ccmtributed papen which have been pabUahed in the Sodetj's 
TrwwwtiniMT or Journal ; papers pubUshed in the Transactions of the PhUosopbical ^Society 
are also included. The numerals indicate the number of such contributions. 

t Members of the Oounell. 

: life Memben. 



E3eeted. 
1877 
1877 
1877 
1877 
1864 
1878 
1874 
1870 

1868 
1873 
1856 

1876 

1877 
1877 
1879 
1876 
1878 
1879 
1876 
1878 
1878 



1876 
1878 
1878 
1876 

1878 
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Abbott, Joseph Palmer, Murromndi 

Abbott, Tfaomas KingBmill, F.M., Q-uxmedah. 

Abbott, W. B., Glengarry, Wingen. 

Adams, Francis, A.J.S. ^ank, Sydney. 

Adams, P. P., Soryeyor General, Eimbilli Point, St. Leonards. 

Alexander, G^rge M., 48, Margaret-street. 

Alger, John, Maoqnarie-street. 

Allen, The Hon. Sir George Wigram, M.P., Speaker of the 
Legislatiye Assembly, 124, Elizabeth-street North. 

Allerdmg, F., Hunter-street. 

Allerding, H. B., Hunter-street. 

Allwood, Ber. Canon, B.A. Cantab,, Vice-Ohanoellor, UniTenity 
of Sydney, Woollahra. 

Alston, John Wilson, M.B. Udin,, Mast Surg. Sdin., 456, Pitt- 
street. 

Anderson, A. W., Oriental Bank, Sydney. 

Anderson, H. C. L., M. A, Sydney Ghmmnar School. 

Armstrong, Fred. J.. Winthrop, Nelson-street, Woollahra. 

Armstrong, W. D., Surveyor Generars Office. 

Archer, W. H., F.I.A., Austiulian Club. 

Amheim, £. H., Boyal Mint, Sydney. 

Atchison, Ciinninghfun Archibald, C.JS., North Shore. 

Atherton, Ebenezer, M.B.C.S. Snff., O'Connell-street. 

Austen, Henry, Hunter-streec. 



Backhouse, Benjamin, Ithaca, Elizabeth Bay. 

Backhouse, Alfred P., M.A., Ithaca, Elizabeth Bay. 

Balfour, James, Union Club. 

Barkas, Wm. James, Lie. B. Col. Phys. JLond., M.B.C.S. En^.^ 

Warialda. 
Barker, Francis Lindsay, 180, Pitt-street. 



ZXYIU 



Elected. 
1879 
1875 
1876 
1878 
1875 
1868 
1875 

1877 
1875 
1876 
1869 
1877 
1878 
1878 

1878 
1878 
1877 
1872 
1879 
1874 
1876 

1871 
1868 

1879 
1876 
1876 
1878 
1876 
1876 
1877 
1876 
1875 
1877 
1878 
1875 

1878 
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1876 
1876 
1876 
1876 
1868 
1872 
1870 



Banraclouffh, William, 2, Yurong-street. 

Bartels, W. C. W., Union Club. 

Basfletfc, W. F., M.B.C.S., Snff., Bathunt 

Bayley, Gteorge W. A., Bailwaj Department, Phillip-street. 

Bedford, W. J. O., M.B-CS. Snff., Staff Surgeon. 

Beilbj, £. T., Fitt-stieet. 

Belgrave, Thomas B., M.D. Edin., M.B.C.S. J^i^., 153 Elisa- 
beth-street. 

Belfield, Algernon H., Kversleigh, Armidale. 

BelisanOy John, M.D., Lyons' Terrace. 

Benbow, Clement A., 24, College-street. 

Bensusan, S. L., Exchange, Pitt-street. 

Bennett, G«orge F., C.M.Z.S., Toowoomba, Queensland. 

Bemey, Augustus, H. Bf. Customs, Sydney. 

Bestic, Edwin Henry, L.B.C.S., IreL, L.B.C.P., Sdin., Arthnis* 
leigh-terrace. 

Black, Beginald James, Bank of New South Wales, Sydney. 

Black, Monice A., F.LA., Actuary, Mutual Proyident Socuety. 

Bladen, Thomas, Fyrmont. 

Bolding, H. J., P.M., Newcastle and Union Club. 

Bond, Albert, Bell's Chambers, Pitt-street. 

Bowen, Oeorge M. C, Keston, Kirribilli Point, North Shore. 

Brady, Andrew John, lie. K. & Q. Coll. Phys. IreL, Lie. S. 
Coll. Sur. Irel,, Lyons' Terrace. 

Brazier, John, C.M.Z.S., Corr. M.B.S., Tas., 11, Windmill-street 

Brereton, John Le Gay, M.D. St. Andrew's, L.E.C.S. Sd»., 
Domain Terrace. 

Brindley, Thomas, Nepean Cottage, Bourke-street, Bedfem. 

Bristowe, £. H. C, 8, Nobbs-street, Surry Hills. 

Brodribb, W. A., P.E.a.S., Double Bay. 

Brooks, Joseph, F.B.G.S., Hope Bank, Nelson-st., Woollahra. , 

Brown, Henry Joseph, Newcastle. 

Brown, Thomas, Sskbank, Bowenfels, and Australian Club. 

Bundock, W. C, Australian Club. 

Bum, James Henry, 93, Pahner-street, WooUoomooloo. 

Burton, Edmund, Land Titles Office, Elizabeth-street North. 

Bumell, Arthur, Surrey Office. 

Burnett, Bobt. H., C.B., Bailway Department. 

Busby, The Hon. William, M.L.C., Bedleaf, South Head Boad 

Woollahra. 
Buttcrfield, George, Surrey Office. 



Cadell, Alfred, Vegetable Creek, New England. 
Cadell, Thomas, Wotonga, East St. Leonards. 
Campbell, Allan, L.B.C.P., OUuffow, Yass. 
Campbell, The Hon. Alexander, M.L.C., Woollahra. 
Campbell, The Hon. Charles, M.L.C., Clunea, South Kingston. 
Campbell, The Hon. John, M.L.C., Climes, South Kingston. 
Cane, Alfred, Stanley-street. 



Dieted. 
1879 
1879 
1876 
1876 
1879 
1878 
1878 
1876 
1877 
1874 

1876 

1876 

1878 
1878 
1876 
1856 
1876 
1874 
1878 
1859 
1865 

1869 
1870 
1877 
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1873 
1876 
1876 

1875 
1876 
1877 
1879 

1878 
1877 
1856 
1878 
1875 

1875 
1878 
1876 



Cameron, John, inrreyor, Barringnnr vid Bourke. 

Campbell, Joseph, St. Paul'i Colleee, Darlington. 

Cape, Alhed J., Torfrida, SliiabeUL Bay. 

Chandler, Alfred, 185, Pitt-ttreet. 

Chard, J. S., Distiiot Siurejor, Armidale. 

Chatfleld, William, 69, Pitt-street. 

Chishobn, Bdwin, M.D., M.B.C.S., L.S.A., &c., Ashfleld. 

Christie, Wm., L.S., Hawthorn Lodce, Glen Innes. 

Clarke, William, E. S. & A. C. Bank, Pitt-street. 

Claj, William French, M JL, Cantab,, M.D. Syd., M.B.C.S. Ensf-, 

Fellow of St. Paul's Col, North Shore. 
Clone, Michael Joseph, M.A., Lie. K.. & Q. Coll. Plijs. Irel., 

Lie. B. Coll. Sur. /rsZ., 12, College-street. 
Codrington, John Fredk., M.B.C.S., B. ; Lie. B.C. Phjs., L. ; 

Lie B.C. Phjs., Sdin., Orange. 
Collie, Berd. Bobert, Newtown. 

Colquhoun, Qeorge, 3, Mona-terraoe, Boshcutters' Baj. 
Coljer, John Ussher Cox, A.S.N. Company, Sydney. 
Comrie, James, Northfield, Kurrajong Heights. 
Couder, Wm., Surrey Office, Sydney. 
Combes, Edward, M.L.A., Batburst. 
Cottee, Wm. Alfred, Spring-street. 
Cox, James, M.D. JSdin, C.M.Z.S., F.L.S., Hunter-street. 
fCracknell, £. C, Superintendent of Telegraphs, Telegraph Office, 

George-street. 
Creed, J. Mildred, M.B.C.S. Sn^,, Scone. 
Croudace, Thomas, Lambton. 
Cunningham, Andrew, Lanyon, Queanbeyan. 



Daintrey, Edwin, .Moha, Bandwick. 

Balgamo, John V., Tele^ph Office, George-street. 

Dansey, George FVedenck, M.B.C.S. Lot3U)»i Cleyeland-street 

Bedfem. 
Dangar, Frederick H., Greenknowes, Darlinghurst. 
Darley, Cecil West, Newcastle. 
Barley, F. M., M.A., Union Club, Sydney. 
Davenport, Samuel, Executiye Commissioner for South Australia 

Ghurden Palace. 
Dean, Alexander, J.P., Elizabeth-street. 
Deck, John Field, M.D., 261, Macqaarie-street. 
Deffell, George H., Bayfield, Woolwich Bead, Hunter's Hill. 
De Lissa, S., 8, Barrack-street. 
De Sails, The Hon. Leopold Fane, M.L.C., Cupperoumbalong, 

Lanyon. 
De Sails, L. W., junr., Strathmore, Bowen, Queensland. 
Dibbs, George B., M.P., 131, Pitt-street 
Dight, Arthur, Bichmond. 



Dixon DooglM, AmtnJisn Club. 

5 fDiion, W. A., F.C.S., FbIIow and Member Inst, of C 

of 0t. Britaui and Irel., Leoturer on Chemiitrj, Ijctiooi 
of Art* ; ChemioBl lAbomtorj, Bchool of Arti, Sjiaej. 

Docker, Ernest, U.A. Sydn., 134, Burton-street. 

Docker, Wil&ed L. Cr&intone, WiUiam-stnet South. 

DqukIu, James, L.B.G.S. Sdin., Hope ^Ferrsoe, Olebe Boad. 

Dowling, NeTille, Wallace-itreet, Woollahra. 

Drake, William Hedlej, Colonial Bank of New Zeahnd, 
' NelM>D,If.Z. 

Dn Faor, Bodeeton, V.&.QS., Lands Office. 



Eichler, Charles ¥., H.D. Sadxlberg, H.B.C.S. E»g., Biidg» 

Bldred, W. E., 119, Castlereagh- street. 

Ellis, 'Iboma* Aoguetas, C.B., Ci(^ Engineer, Newcastle. 

Evans, Geoige, Como, Darling Pomt. 

Brans, Owen Spencer, M.B.C.B. S%g., Darling-street, Balmain. 



Fache, Chailes James, CleTeland Houae, Bedfem. 
Fairfax, Edward B., 177, Uacqiiarie-etraet. 
Fairfax, James B., HtraUi Offloe, Hunter-street. 
~1rth, Ber. Fnrak, Wealmn Psrsonue, WaTerlsT. 
'isclier, Carl F., M.D., F.L.S., Boo. Zool. Bat. Vrndob. Sodm., 
251, Macqnarie-etreet. 
Fitzgerald, B. D., F.L.S., Surrejor Oeneral's OfHce. 
Flamte, John, Oeorge-street. 

Fortercne, O., H.B. Loud., F.B.Cil., F.L.S., Ljodb' TenaesL 
Foreman, Joseph, M.B.C.S. Lo»d., L.B.C.F. Bdin., Lithgov. 
Fraser, A. C, 236, Albion-street. 
Fraeer, Bobert, 12, Bamck-street. 
Fmer, Hon. John, M.L.C., York- street. 
Freehill, Bernard AnstiD, 130, Elixabetb-street. 
Fry, Edward H., 5, Terena Terrace, Walker-street, Bedfera. 
Fuller, Fnocis John, Ci^ Engineer's Offloe, Newoaatle. 



Bictod. 
1899 
1877 
1868 
1877 
1879 
1878 
1878 
1876 
1879 
1878 
1876 
1876 
1876 



1876 
1878 
18S9 
1876 

1876 
1878 
1878 
1877 
1876 
1877 
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1864 
1878 
1874 
1877 
1877 
1878 
1878 
1877 
1874 

1876 
1876 
1877 
1878 
1878 
1876 
1878 
1859 
1879 
1879 
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Gftbriel, C. Louis, can of Dr. J, J. HOI, Lambton. 

OnroMtfy, Ber. C. F., Chritt Church Panonage, Sjdiiey. 

Ghnan, Andrew, LL.D. 8yd,, Bjerald Office, Hnnter-streei. 

Ghoran, J. P., Bast Leonards. 

Garrej, Ber. J. J., Woollahia. 

Gedje^ Charles Townsend, Eastbourne, Darling Point. 

Gkorge, Hugh, Sydm^ Morning Herald Office. 

G^rge, W. 1^ 860 Gpeor^street. 

6brard» Francis, Occupation of Lands Office. 

GKblin, Yiticent W., AnstnJian Joint Stock Bank, Sydney. 

ailchrist, W. 0., Elizabeth Baj. 

€Klliat, Henry Alfred, Australian Club. 

Gillman, Thomas Heniy, B.A., CM., M.D., Queen's TJnir. IreL^ 
Mast. Surg. Queen's Unir. Irel,^ 1, Ohuendon Terrace, 
Hyde Park. 

aipp, F. B., 134^ Pitt-stieet. 

Gk>ddard, William C, The Exchange, New Pitt-street 

Gk)odlet, John H., G^rge-street. 

Gfoode, George, M.A., M.D., M. Ch., Trin. ColL, D%b., Enfield 
House, Camden. 

Ghaham, Hon. Wm., M.L.C., Stratheam House, Warerley. 

Ghreares, W. A. B., Armidale. 

Ghiffiths, Frederick C, Maoqoarie-street. 

Griffiths, Or, Nerille, The Domain, Sydney* 

Grundy, F. H., 183, Pitt-street. 

Ghimey, T. T., M.A. Cantab., late Fellow of St. John's CoUeffc, 
Cambridge, Professor of Mathematics and Natural Phi- 
losophy, UniTersity of Sydney. 



Hale, Thomas, Gbesham-street. 

Hall, Bichard T., Benton, Baroom-street^ Glenmore Boad. 

^Bst^j, J., Hunter^street. 

Hargrave, Lawrence, 94, Upper William-street. 

Harrison, L. M., Macquarie Place. 

Hart, LadoTico, Gkrrernment Printing Office. 

Hayiland, B. Cyril, 7 Little Gkorge-street. 

Hawkins, H. S., M.A., Balmain. 

Hay, The Hon. Sir John, K.C.M.G., M.L.C., M.A. Glasgow, 

President of the Legislatiye Council, Bose Bay, WooUa^ra. 
Heaton, J. H., Town and Country Office, Pitt-street. 
Helsham, Douglass, York's Terrace, Glebe. 
Heniy, James, 764, G^rge-street. 
Herbom, E. W. L., Victoria-street, Darlinghurst. 
Herbom, Eugene, 318, Victoria-street, Darlinghurst. 
Heron, Heniy, solicitor, 49, Hunter-street. 
Hewett, Thomas Edward, Obsenratory, Sydney. 
{Hill, Edward S., C.M.Z.S., Bose Bay, WooUahta. 
Higgins, B. G., Clifford, Potts's Point. 
Hills, Bobert, Elizabeth Bay. 
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Elected. 
1879 
1877 
1876 
1878 

1868 
1876 



1870 
1877 
1878 

1879 



1876 
1879 
1877 



1878 
1876 

1879 

1879 
1876 

1874 
1877 
1876 

1876 
1867 
1877 
1874 

1877 

1879 
1879 
1863 

1876 

1878 
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Hitohina, Edwd. hyUon, Florence, Yiotoria-street^ Darlinglmnt. 
Hindson, Lawrence, CSareening Ooye, North Shore. 
fHirst, Oreo. J>., 379, George-etreet. 
Hodgson, Ber. E. G-., M.A. Oxon,, S.C.L., Vice- Warden of 

St. Paul's College, Uniyereity. 
Holt, The Hon. Thomas, M.L.C., The Warren, near Sydney. 
Holroyd, Arther Todd, M.B. Camiab., M.D. Edin,, F.Ii.8., 

F.Z.S., F.B.G-.S., Master-in-Equity, Sherwood Scmhs, 

Parramatta. 
Horton, Hot. Thomas, Ina Terrace, Woollahra. 
Hume, J. K., Cooma Cottage, Yass. 
fHunt, Rohert, F.G.S., Associate of the Royal School of Mines, 

London, Deputy Master of the Boyal Mint, Sydney. 
Houison, Andrew, B JL., M.B.C.M., 128, Phillip-street. 



Icely, Thos. B., Carooar. 

IngUs, James, Bedmyre. 

Innes, Sir J. Gkorge L., Knt., Darlinghunt. 



Jackson, Arthur Levett, Goremment Printing Office. 
Jackson, Henry Willan, M.B.C.8. JFi^., lie. B. C. Thyn,, Edin., 
ISO, Phillip-street. 

Jarrie, Ber. A. Milne, Unir. Council, Edin,, Soots' Church, 
Sydney. 

Jefferis, Bey. James, LL.B., The Betreat, Newtown. 

Jenkins, Bichard Lewis, M.B.C.S., Kepean Towers, Douglass 

Park. 
Jennings, P. A., C.M.G., Edgecliife Boad, Woollahra. 
Jennings, W. E., B.A., Mining Department, Sydney. 
Jones, James Aberdeen, lie. B.Cr. Phys. Edin., iBooth-street, 

Balmain. 
Jones, Bichard Theophilus, M.D. Swln,, L.B.C.P. Edin., Ashfield. 
Jones, P. Sydney, M.D. Lond,, F.K.C.S. En^f.f College-street. 
Jones, Edward Lloyd, 845, George-street, Sydney. 
Jones, James, Bathurst-street. 
Jones, Griffith Eyan Bussell, BJk.., Syd., 382, Crown-stieet, 

Sui^ Hills. 
Jones, John Treyor, 856, Liyerpool-street. 
Johnson, James W., Brooksby, Double Bay. 
Joeephson, Joshua Frey, F.G.S., District Court Judge, Enmore 

Boad, Newtown. 
Josephson, J. P., Assoc. Mem. Inst, CE., 253, Macquarie-street 

North. 
Joubert, Nnmai Noumea. 



Bected. 
1873 

1877 
1879 
1873 

1874 
1877 
1878 
1874 
1875 
1877 
1877 
1878 
1878 
1878 



1876 
1874 
1876 

1859 



1874 
1873 
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1875 
1874 
1879 

1876 
1877 
1878 



Keele, Thos. Wm., Harbourt and Bivers Department, Pliillip- 

stifeev* 
Keep, John, Broagliton, Leiohhardt. 

Kemmis, Ber. Tliomas, St. Mark's Parsonage, Darling Point. 
Kennedy, Hugli, B.A. Oxon, Begistrar of the Sjdnej Uniyor- 

«ity. 
Kine, Philip G-., William-street, Double Bay. 
Kin&ch, Jonn, M.A., Hurlstone College, Ashfield. 
Knaggs, SamL J., M.D., Newcastle. 
Knox, G^rge, M.A., Canttib., King-street. 
Knox, Edwfurd, 24, Bridge-street. 
Knox, Edward, jun., Fiona, Doable Bay. 
Kopsch, G-., Telegraph Department. 
Kretschmann, Joseph ; care of Mr. Moss, Hunter-street. 
Kyngdon, F. B., 221, Darlinshurst Boad. 
Kyngdon, Fred. H., M.D. Aberdeen; L.S.A., L, ; M.B.C.S., E, g 

CM., Aberdeen, North Shore. 



Langley, W. £., SeraJd Office, Sydney. 

Latta, Q-. J., Hawthorne, Ghrystal-strect, Petersham. 

Laure, Louis Thos., M.D. Surg. Uniy. JParie, 13S, GasUereagh- 

street. 
fLeibius, Adolph, Ph. D., Heidelberg, F.O.S.; Fel. Inst, of 

Chemistry of Gt. Brit, and Irl. ; Senior Assayer to the Sydney 

Branch of the Boyal Mint, Son. Secretary. 
Lenehan, Henry Alfred, Sydney Obseryatory. 
fLiyersidge, Archibald, F.C.S. ; Fel. Inst. Chemistry of Gt. Brit. 

and Irl. ; F.G.S. ; F.L.S. ; F.B.G.S. ; Assoc. Boy. Sch. 

Mines, I/ond. ; Mem. Phy. Soc. London ; Mem. Mineralogical 

Soc. Gt. Brit, and Irel. ; Cor. Mem. Boy. Soc. Tas. ; Cor. 

Mem. Senckenberg Institute, Frankfort; Cor. Mem. Soc. 

d'Acclimat. Mauritius ; Hon. Fel. Boy. Hist. Soc. Lond. ; 

Mem. Min. Soc. of France; Professor of Geology and 

Mineralogy in the Uniyersity of Sydney, ITon. Secretary, 

Union Club. 
Liying, John, Marsaloo, North Shore. 
Lloyd, GeoKe Alfred, F.B.G.S., Scottforth, Elizabeth Boj^. 
Loftus, His Excellency The Bight Hon. Lord Augustus, G.C.B., 

&c., Ac., &c. 
Lord, The Hon. Francis, M.L.C., North Shore. 
Lord, G«orgo Lee, Kirketon, Darlington. 
Low, Hamilton, LiUington, South Kingston. 










1 • ' 

% 4 








» 


Xleetod. 


■ 


1876 


\ 


1876 


•» ' 


1874 




1878 


\ 


1859 




1868 




1877 




1876 


• 


1876 


> 


1878 


. 


1872 




1874 


• 


1876 


'. 


1876 




1876 




1878 




1873 




1878 


, 


1877 




1878 




1876 




1869 


1 


1878 




1878 




1872 




1876 




1876 




1876 




1879 




1876 




1879 


1 


1878 




1877 




1879 


\ 


1868 




1878 


• 


1876 




1876 


• ^ 


1876 


• < 


1876 


• 


1878 




1866 




1879 


• t 


1872 


• 





P6 



P2 



M'Cftrtby, W. F., idiicitor, Fitt-rtroet 

M'Culloch, A. H., Jan., 166, Pitt-street. 

M'Cutcheon, John Waraer, Assajer to the Sydney Branch of the 

Boyal Mint. 
MacDonald, Ebenezer, Oriental Bank, Sydney. 
MacDonnell, William, (George-street. 
MacDonnell, William J., F.B.A.S., Gkorge-street. 
MacDonnell, Samuel, 826, G-eorge-street, Sydney. 
M*auire, W. H., Telegraph Office, Goorgo-street. 
M*Kay, Dr., Church Hill. 
{MacPherson, Rer. Peter, M.A., 241, Garlingford Terrace, 

Alhion-fltreet, l^dney. 
Mackenzie, John, F.G-.S., Examiner of Coal Fields, Newcastle. 
Mackenzie, W. F., M.B.CJ3., J?j»^., Lyons' Terrace. 
Mackenzie, Bey. P. F., Friendyille, Paddington. 
Bfackellar, Chas. Kinnard, M.B., C.M., QUu,, Jjjodb* Tenrace. 
Maclaurin, Henry Norman, M.A., M.D. Uniy. Edin.^ Lie. B. 

Coll. Sur. JSdin., 187» Bisicquarie- street. 
Maitland, Duncan Meams, junior, Elizabeth-street, Paddington. 
Makin, G-. E., Berrima. 

Biallarky, Stephen, Gk>Temment Printing Office. 
Mann, John, Neutral Bay. 
Manning, James, Milson s Point, North Shore. 
Manning, Frederick Norton, M.D. Uniy. Si, And,y M.B.C.S. 

£nff., Lie. Soc. Apoth. Lond., Gladesyille. 
Mansfield, O.A., Pitt-street 
Markey, James, L.B.C.S., Irel., L.B.C. Phys., Edin,, Regent- 

street* 
MarUoye, Robert J., 62, Pitt-street. 

Marsden, The Bieht Rey. Dr., Bishop of Bathurst, Bathurst. 
Marsh, J. M., Ed^iecliff Road, WooUahra. 
Marshall, George, M.D. Uniy. OUu., lie R. Coll. S. JEdi»., 

Lyons' Terrace. 
Martin, Rey. George, Princes-street. 
Masters, Edward, Lurlei, Marrickyille. 
Mathews, R. H., Mundooran. 
Matthews, Robcnrt, Tumut-street, Adelong. 
MeUhan, Jules, Victoria Terrace, Tictoria-street. 
Merriman, James, Pitt^treet. 
Mesl^, E. Marin de la, Suryeyor Gbneral's Office. 
Metcalfe, Michael, Bridge-street. 
Milford, F., MJ). Seidelber^, M.R.O.S. Enff., 8, ClarendoD 

Terrace, Hyde Park. 
Milford, S. F. F., Lands Office. 

Millard, Rey. Henry Shaw, Newcastle Grammar School. 
Moir, James, Margaret-street. 
fMontefiore, E. L., Macle^-street. 
Montefiore, Octayius L., Belgian Consul, Gresham-street. 
fMoore, Charles, F.L.S., Director of the Botanic Gardens, 

Botanic Gardens, Fiee'JPtend^nt, 
Moore, Fred. H., Exchange Buildings. 
Morehead, R. A. A., SO, O'Connell-street. 
Morgan, Cosby William, M.D. Bruinls, I.R.C.P. I^nd., 137, 

Castlereagh-street. 



^v 



xzx? 



ElaefedL 
1876 

1876 

1866 
1877 

1879 
1877 
1879 
1865 
1876 
1876 



PI 



1876 

1878 
1879 
1874 
1879 
1878 
1874 
1876 
1878 
1876 

1878 



1879 
1878 
1877 
1875 



Morgan, AUan Bradlej, M.B.C.S. Eng,, Lie. Mid. Lie. B. CoU 

Phys. JSdin.y Ashenhunt, Burwood. 
Moigan, T. C, L.B.G.S. Edin,^ M.K. & Q. Coll. Phys. Inland, 

187, Oastlereagh-Btreet. 
Morrell, Qe. A., G JS., Pitt-street. 
Morn8,'Willism, F.F.P.8. GUu. & F.B.M.S.L., 6, CarltonTemce, 

Wjnyard Square, Sydney. 
Mountain, Adrian C, City Soiref or. Town Hall. 
{Mullens, Josiah, P.B.G.S., 34, Bjinter-street. 
Mnllins, John, F.L., M.A., 288, Maequazie-street. 
Mumin, M. E., EisenfelB, Nattai. 
Mnrray, W. a., 52, Pitt-street. 
Myles, Chas. Henry, Wymela, Burwood. 



Neild, John Cash, M.D. & CD., Berlin, M.B.C.S. En^f,, Lie. 

Soc. Apoth. Land,f Elizaheth-street, Sydney. 
I^eill, William, City Bank, Pitt-street. 
Neill, W. J. Walter, Cil^ Bank, Pitt-street 
Neill, A. L. P., City Bank, Pitt-street. 

Newman, W., care of Messrs. DaTid Jones & Co., Oeorge-street. 
Kewton, John, Darling Point. 
Nichol, D., 12 Barrack-street. 
Nilson, Aroid, Department of Mines. 
Norton, James, solicitor, Blizabeth-street. 
Nott, Thomas, M.D. Aberdeen, M.B.C.S. Eng.f Ocean-street, 

WooUahra. 
Nowlan, John, Union Cluh and West Maitland. 



O'Connor, Dr. Maurice, 80, William-street. 




LiTerpool-street. 



Irel, M.B.C.S.» Enff., 



ZZZYl 



Blo<stod 

1875 
1S76 
1861 
1878 
1877 
1878 
1877 
1877 
1856 
1876 

1879 
1879 
1878 
1878 
1862 



1876 

1876 
1878 
1876 



^ Palmer, J. H., LegialatiTe AMemhlj. 
Pariott, Thomas S., G.E., Ashfield. 
Pateraoiiy Hugh, Maoquarie-street. 
Patenon, Hagh, jum*., 247, Macquarie-street. 
Patcrson, James A., Union Bank, Pitt-street. 
Paterson, Alexander, M.D., M.A., Hillcrest, Stanmore Bood. 
Pedley, Perce?al B., 48, Wynjard Square. 
Perkins, Henry A., Pembrook, Johnson-street, Balmain. 
Phillip, H., Pacific Insurance Company. 
Pickbum, Thomas, M.D. Aberdeen, Ch. M., M.B.C.S. JEn^f., 40, 

College-street. 
Pittman, Edwd. Fisher, L.S., Department of Mines. 
Pockley, Thos. F. G., Commereial Bank, Goulbum. 
Poolman, F., Colonial Sugar Befining Co., Bridge-street. 
Potts, J. H., Yictoria-Btreet, Ashfield. 
Prince, Henry, George-street. 



1865 

1876 
1878 
1874 
1877 
1868 
1876 
1870 

1856 
1868 

1878 
1871 
1873 
1856 



PI 



P3 



P6 



Quaife, Fredk. Harrison, M.D., Mast. Surg. Unir. Glcs., 

Hughenden, Queen-street, WooUahra. 
Quirk, Rev. Dr. J. A.,O.S.B.,IjL.D., Syd., St. Joseph's, Newtown. 
Quirk, Bey. D.PUcid,M.A. (Syd. UniT.),Po8t Office, Cook's Birer. 
Quodling, W. H., Burwood. 



{Bamsay, Edward, F.L.S., Curator of the Australian Museum, 

College-street. 
{Batte, F., Noumea, New Caledonia. 
Bead, George H., Secretary to the Attorney General. 
Bead, Beginald Bligh, M.B.C.S., JSn^., Paddington. 
Bead, Bichard, M.D., Singleton. 

Beading, E., Mem. Odont. Soc. IJond., Castlereagh-street. 
Beece, J. D., Surveyor General's Office. 
Benwick, Arthur, M.D. JSdin., B.A,, Sydn., F.B.C.S. JS., 295, 

Elizabeth-street. 
Boberts, J., G^rge-street. 
Boberts, Alfred, M.B.C.S. Snff., Hon. Mem. Zool. and Bot. See. 

Vienna, Bridge-street. 
Boberts, William, Australian Club. 
Bobertson, Thomas, solicitor, 91 Pitt-street. 
Bogers, Bev. Edward, Bural Dean, Fort-street. 
fBolleston, Christopher, C.M.G., Auditor Gkneral, Castlereagh- 
street. 



ZZXYU 



Deeted. 
1878 
1885 
1878 
1864 



1875 

1876 
1876 
1876 

1856 

1876 
1876 
1877 
1876 
1876 
1878 

1879 
1875 
1878 
1876 
1877 

1872 
1877 
1862 



1878 
1876 
1874 
1876 
1878 

1876 
1879 
1872 



1879 
1879 
1867 
1876 



Bom, W., Union dab. 
B08B, J. Grafton, 24, Bridge-street. 
Bowling, Dr., Mndgee. 
P lejtBuasell, Henry C, B.A., iS^., F.B.A.S., F.M.S., Hon. Mem. 
S. Aust. Inst., Gorernment Astronomer, Sydney Observatory. 



PI 



PI 



P6 



PI 



PI 



Sahl, Charles L., German Consul, Consulate of the German 

Empire, Wynyard Square. 
Saliniere, Bey. E. M., Glebe. 

Samuel, The Hon. Saul, C.Bf.G., M.L.C., Gresham- street. 
Schuette, Budolf , M.D., Uniy. Odttinffen, Lie. Soc. Apoth. Loud,, 

10, Colleee-street. 
tSoott, Ber. William, M.A. Caniah,, Hon. Mem. Boy. Soc. Tic... 

The Parsonage, Queanbeyan. 
Scott, A.W., M.A. Cantab., Femdale, South Head Boad. 
Sedgwick, Wm. Gillett, M.B.C.S., Stiff., Newtown. 
Selfe, Norman, C.E., Bockleigh, Balmain. 
Sharp, James Burleigh, J.P., Clifton Wood, Yass. 
Sharp, Henry, Green Hills, Adelong. 
Sharp, Bevd. W. Hey, MjL Oxon., Warden of St. Paul's 

College, TJnirersity. 
Shepard, A.D., Adelong. 
Sheppard, Bev. G., B.A., Berrima. 
Skinner, J. H., B.A. Oxon., Ghrammar School, Sydney. 
Slade, G. P., solicitor, Bridee-street. 
Slattery, Thomas, Premier Terrace, 169, William-street, Wool- 

loomooloo. 
Sleep, John S., 189, Pitt-street. 
Sloper, Fredk. Evans, 860, Lirerpool-street. 
fSmith, John, The Hon., C.M.G., M.D., LLJ):, Aberdeen, M.L.C., 

F.C.S., Hon. Mem. Boy. Soc. Vic., Professor of Physics and 

Chemistry in the Umversity of Sydney, 198, Macquarie- 

street, Vice-Prendent, 
Smith, Marshall, Glanville-street, Glanville, South Australia. 
Smith, Bobt., M.A. Stfd., Solicitor, Sydney. 
Smith, John M'Ghtrvie, Hunter-street. 
Smith, B. S., Surveyor General's Office. 
Smith, B. E., Fevereaux, Boslyn-street, Upper William-street, 

North, 
Southey, H. E., Oaklands, Mittagong. 
Spry, James Monsell, Union Club. 
Stephen, G«orge Milner, B.A., F.G.S., Mem. Geol. Soc. of Geap* 

numy ; Cor. Mem. Nat. Hist. Soc., Dresden ; F.B.G.S. of 

Cornwall ; 8 Cambridge Tenaoe, Newtown Boad. 
Stephen, Septimus, South Kingston. ' 

Stephen, Alfred F. H., 8, Cambridge Terrace, Newtown Boad 
Stephens, William John, M.A. Oxon., 283, Darlinghurst Boad. 
Stoppe, Arthur J., Surveyor General's Office. 



I- '• 



w«- 



< ' 



ZZXVIU 



decked 
1878 
1876 

1874 
1876 
1876 



1879 
1874 
1879 
187e 
1882 
1878 
1879 
1870 
1875 
1877 
1876 
1878 
1876 
1876 
1876 
1878 
1879 
1876 
1877 

1868 
1875 
1875 



P6 



PI 



Street, John Kendall, Biiiiej, Elizabeth Baj Boad. 
Strong, Wm. Edmund, M.D., Aberdeen, M.B.C^., jRm^., 

pool. 
Stoart, Alexander, M.L.A., Sidney. 
Stuart, Clarendon, Upper William Street South. 
Suttor, Wm. Henrj, M.L.A., Cangoura, Bathurst. 



1874 
1876 



Tarrant, Harman, M.B.C.S., Elizabeth-etreet. 

Tajlor, Clias., M.D. 8yd,, M.B.G.S., En^,, Farramatta. • 

Taylor, Chaa. Lamb, M.B.C.8., 14, College-etreet. 

Tayler, William George, F.B.G.S., Land., 219, Pitt-street. 

Tebbutt, John, F.B.A.S., Obsenratoiy, Windsor. 

Tennant, E. G-., M.B.C.S., Bourke-itreet, Bubbo. 

Thomson, Dugald, 20, Charlotfce Place. 

Thompson, H. A., O'Connell-street. 

Thompson, Joseph, BeUerue Hill, Doable Bay. 

Thompson, Thos. James, Pitt-street, Sydney. 

Thomas, H. Arding, Karelian. 

Thomas, F. J., Hunter Biyer K.S.N. Co., Market-street. 

Thomas, Wm. Smith, M.B.C.S., Sng., Wollongong. 

Tibbits, Walter Hugh, M.B.C.S., JEn^., Dubbo. 

Toohey, J. T., Melrose Cottage, Clereland-street. 

Trebeck, Prosper N., Gheorge-street. 

Trebeck, P. C, George and Margaret Streets. 

Trouton, F. H., A.8.K. Company's Offioes, Sydney. 

Tucker, G. A., Ph. B., Supermtendent, Bay View Asylum, Cook's 

Biyer. 
Tucker, William, Clifton, North Shore. 
Tulloh, W. H., Margaret-street. 
Turner, G., 3 Fitzroy Terrace, Pitt-street, Bedfem. 



Yessey, Leonard A., Suryey OiBoe. 
Yoss, Houlton H., Gonlbum. 



ZZZIZ 



1879 

1867 
1870 
1867 
1877 

1876 
1876 
1876 
1877 
1859 
1876 
1876 
1867 

1878 
1878 
1877 
1879 
1874 
1875 
1877 

1879 
1879 
1876 
1876 
1874 

1876 
1878 
1878 
1876 
1878 
1878 
1879 
1877 
1876 
1872 

1878 



1879 
1878 



PI 



Walker, H. O., AuBtndian Gkneral ABBoiaiice Co., 129| Bitt" 

street. 
Walker, Philip B., Telegraph Office, Q-eorge-street. 
Wallis, Williani, Koncur Lodge, Potts' Point. 
Ward, B. D., M.K.C.S. Eng.y North Shore. 
Warren, William Edward, M.D., M.B.G.S., 281, Blinbeth 

street, Sydnej. 
Waterhouse, J., M.A. Syd,^ Perkin-street, Newcastle. 
Watkins, John Leo, B.A. Cantab. , M.A. Syd,^ Bandwick. 
Watson, C. Bussell, M.B.C.S., Ung., Camden Terrace, Newtown. 
Watt, Alfred Joseph, Ashfield, Parramatta Boad. 
Watt, Charles, New Pitt-street. 
Waugh, Isaac, M.B., M.C., r.C.D., Parramatta. 
Wehster, A. S., Union Club. 
Weigall, Albert Bjthesea, B.A. Oxon.^ M.A. Syd.^ Head Master 

of the Sydney G-rammar School, College-street. 
Welch, Edward Wm., St. Olives, Bondi. 
Westgarth, Or, 0., solicitor, Pitt-street. 
Weston, W. J., Union Club. 

Whitfield, Lewis, B.A. (Sydney Univ.), G^rammar School. 
White, Bov. James S., M.A., LL.D., Syd.^ Gbwrie, Singleton. 
White, Hon. James, M.L.O., Cranbrook, Double Bay. 
White, Bey. W. Moore, A.M., LL.D., T.C.D., 1, Lawrening 

Terrace, Elisabeth-street. 
Wilshire, F. B., P.M., Berrima. 
Wilson, F. A. A., Alfred-street, St. Leonards. 
Windeyer, W. C, M.A., Syd., M.L.A, King-street. 
Wise, Gheorge Foster, Immigration Office, Hyde Park. 
Wilkinson, C. S., F.G-.S., G-OTcmment Gheologist, Department of 

Mines. 
Wilkinson, Henry Toller, Department of Mines. 
Wilkinson, Bev. Samuel, 6, Argyle Terrace, Pitt-street, Bedfem. 
Wilshire, James Thompson, C.P.S., Scone. 
Williams, Percy Edward, Treasury. 
Wise, Henry, Savings' Bank, Barrack-street. 
Wood, Harrie, Under Secretary for Mines, Department of Mines. 
Woodhouse, £. B., Mount Gilead, Campbelltown. 
Woods, T. A. Tenison-, Phillip-street, Sydney. 
Woolrych, F. B. W., 107, William-street. 
fWrfght, Horatio Or, A., M.B.C.S., Eng., Wvnyard Square, Hon. 

Treaaurer, 
Wright, Bev. Edwin H., St. Stephen's, Bourke. 






Young, John, Town Hall, G^eorge-8treet. 

Youn^, Lamont, H. Q-., Assoc. B. S. Mines, F.G-.S., Oaklands, 
Mittagong. 



Klect«d. 



1876 

1875 
1875 

1875 

1876 

1875 

1875 
1875 

1875 
1876 
1875 
1875 



1876 

1876 
1878 
1879 

J 879 

1879 

1879 



HoiroxABT Mexbibb. 
Limiied to Twenijf, 

Agnew, Dr., Hon. Seorebuy, Sojal Sodetj of Tawnania, Hobart 

Town. 
Barlee, The Hon. F., late Colonial Secretaxy of Western AvBtralia. 
Bemajs, Lewis A., P.L.S., Yioe-President of the Queensland 

Acclimatixation Society, Brisbane. 
EUeiy, Bobert F., F.B.S., F.B. A.S., Goyermnent Astronomer of 

Victoria, Melbourne. 
Greeoiy, Augustus Charles, FJLG-.8., Surreyor (General of 

Queensland, Brisbane. 
Haast, Br. Julius ron, Fh. B., F.B.S., F.Q-.S., at>Temment 

Geologist and Director of the Canterbury Museum, Kew 

Zealand. 
PI Hector, James, C.M.G., M.D., F.R.S., Director of the Colonial 

Museum and Geological Surrey of New Zealand, Wellington. 
M*Coy, Frederick, F.G.8., Hon. F.C.P.S., C.M.Z.S., Professor of 

Natural Science in the Melbourne Unirersity, Gorernment 

Palfcontologist, and Director of the National Museum, Mel- 
bourne. 
P 1 Muller, Baron Ferdinand too, K.C.M.G., M.D., Ph. D., F.a.S., 

F.L.S., Goremntent Botanist, Melbourne. 
Schomburgh, Dr., Director of the Botanic Gardens, Adelaide, 

South Australia. 
Waterhouse, F. G., F.G.S., C.M.Z.S., Curator of the Museum, 

Adelaide, South Australia. 
P9 Woods, Ber. Julian S. Tenison-, F.G.S., Hon. Mem. Boy. See., 

Victoria, Hon. Mem. Boy. Soc., Tasmania, Hon. Mem. 

Adelaide Phil. Soc, Hon. Mem. linncan Soc., &c., Union 

Club, Sydney. 
PI Cockle, His Honor Sir James, Chief Justice, M.A., F.B.S., 

Brisbane, Queensland. 
De Kdninck, Prof., M.D., Libge, Belgium. 
Walker, Thomas, Taralla, Concord. 
Bentham, George, F.B.S.,y.P.L.S., C.M.G., The Bojal Gardens, 

Kew, 
Darwin, Dr. Charles, F.R.S., M.A., F.G.S., F.L.S., &c., Ac , 

Beckenham, Kent. 
Huxley, Professor, F.B.S., LL.D., F.G.S., F.Z.S., F.L.S., 4c., 

Ac., Professor of Natural History in the Boyal School of 

Mines, South Kensington, London. 
Owen, Professor C. B., M.D., D.C.L., LL.D., F.L.S., F.G.S., 

y.P.Z.S., Ac., Ac., The British Museum, London, W.C. 



CoBSBSPONDiyo Member. 



1879 



PI 



Etheridge, Bobert, jnnr., F.G.S., Ac., The British Museum. 



1858 
1876 



Obituabt, 1879. 



Bradridgc, Tliomas H. 
Owen, Hon. Bobert, M.L.C. 



ANNIVERSARY ADDRESS. 

By the Hon. Professor Smith, C.M.G., Vice-President 



[Delivered to the Rwjal Society of N.S. W,, 28 JTay, 1879.] 



GE5TLEMEN, 

In opening the business of the Society for another year I 
have the pleasure of congratulating the members on its continued 
prosperity, both as regards accessions to their numl)ers and appro- 
priate work accomplished. We began last year with a muster-roll 
of 347, and during thq year we elected seventy-eight new mem- 
bers. But six members died, and fifteen resigned, so that we 
begin the present year with a roll of 404. In addition to these 
we have fifteen honorary members, of whom one was elected last 
year, Thomas Walker, Esq., Yaralla, Concord, in appreciation of 
his timely and munificent donation of X500 in aid of the building 
fund. 

The attendance at the usual monthly meetings ]ias been very 
good ; but if in connection with this I might venture to point out 
a failing that needs amendment, it is that while wc have plenty of 
listeners at our meetings, we have scarcely enough instructors. It 
would gratify the Council of the Society if more of our members 
would take up special lines of research, and communicate their 
results from time to time in the shape of papers for our monthly 
meetings. I am aware that most of our members are busy people, 
each having plenty of daily cares and duties, and that " learned 
leisure " is a scarce commodity amongst us ; and therefore perhaps 
the contributions to the Society are as numerous as might iairij 
be expected. I may call attention also to the fact that the work 
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of the Society is by no means adequately represented by the 
monthly papers. The various Sections that were formed two or three 
years ago continue in a state of healthy vitality, and in a quiet 
way they strive to enlai^ the borders of our knowledge. 

At the monthly meetings twelve papers were read, besides the 
anniversary address by Mr. Rolleston, Vice-President. Of the 
twelve papers — ^three were from the Rev. J. E. Tenison-Woods, 
on Timber-producing Forests of Tasmania, Molluscan Fauna of 
Tasmania, and some new Australian Miocene Corals ; three were 
from Mr. Dixon, on the Metallurgy of Nickel and Cobalt, Deep 
Well Waters of Sydney, and Notes on Kuan Island Guano ; two 
from Mr. Bussell, on Storms on the Coast of New South Wales, 
and Some Results of an Astronomical Experiment on the Blue 
Mountains ; one from Mr. Tebbutt, on a proposed Correction to 
the Assumed Longitude of the Sydney Observatory ; one from 
Captain Marshall Smith, on the Meteorology of the Coast of 
New South Wales ; one from Mr. Hart, on the Rise and Progress 
of Photography ; and one from Mr. J. P. Josephson, on Some 
Facts about the Great Tidal Wave of May, 1877. 

At the sectional meetings numerous papers were read, and 
specimens and instruments exhibited and discussed. Section F 
(Geography and Ethnology) held no meetings during the year, but 
it has commenced operations this year, with fair prospect of doing 
good work. Two or three Sections have sent in no detailed report 
of their labours, and it is to be hoped that their Secretaries will 
kindly keep in view the desirability of preparing such reports at 
the end of each year, so that the whole work of the Royal 
Society may be adequately recorded. 

The donations to the Society last year were numerous and 
valuable, numbering nearly 700, from different parts of the world 
They consisted chiefly of booksfrom Governments, learned Societies, 
and private individuals ; but special mention ought to be made of 
a well got up and most useful collection of shells, including over 
200 species, presented by Mr. John Brazier, a member of 
the Society ; and also of some very flne specimens of fossil leaves 
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from tlie miooene tertiary beds at Dalton, near Gunning, together 
with a collection of Silurian fossils from the beds near Yass, 
raoentlj presented bj another member of the Society, Mr. J. K. 
Hume, of Yass. It is interesting to note that miocene leaf beds 
have been found in the northern hemisphere as iar north as latitude 
79^ The plants founds in these beds, according to Professor 
Heer, indicate that a tropical or sub-tropical climate prevailed 
during the miocene period within the present Arctic regions. 

The building ia which we meet being now the property of the 
Society (the purchase having been completed last year) the Council 
has been able to fit up a small room as a Library, which already 
has been a great convenience to members ; and we hope to make 
suitable arrangements for the preservation and due exposition of 
specimens and instruments ; in fact, to make a commencement of 
a philosophical museum, useful and instructive to the members. 
This, however, requires more money, and will in time require more 
space than the present building affords. As the property now 
held by the Society \s of considerable and increasing value, the 
Council has had under its consideration the propriety of getting 
the Society incorporated by an Act of our Legislature. In the 
meantime the building has been vested in Trustees. 

Last year the Society was deprived of the highly esteemed 
services of one of the Honorary Secretaries, Professor Liversidge ; 
but during his absence in Europe he was not unmindful of us, and 
to his attention we are indebted for the purchase of a number of 
valuable books and an excellent microscope. He also exerted 
himself to make our Society more widely known, and to open up 
friendly communications with other kindred Institutions. To-night 
we have the pleasure of welcoming him again amongst us. But now 
we have to regret the loss — ^temporary only I trust — of the other 
Honorary Secretary, Dr. Leibius, who, after twenty-two years' 
absence, has gone to revisit his native country. I am sure that the 
best wishes of the Society follow him. And here I must call your 
attention to the debt of gratitude the Society owes to both of these 
gentlemen, who now for four years have filled the arduous and 
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anxious post of Honorary Secretaries. The success of a Society 
like ours depends greaily on the judgment, zeal, and assiduity 
of its Secretaries, and the gentlemen named have never spared time 
or trouble in their efforts to advance our common interests. 

This notice of services rendered brings me naturally to allude to 
the great loss the Society sustained last year in the removal by 
death of our honoured Vice-President, the Rev. William Branwhite 
Clarke, one of the fathers of the Society, and always its firm friend 
and a^ve supporter. When the old Philosophical Society was 
re-organized in 1866 and converted into the Boyal Society, Mr. 
Clarke, because of his acknowledged eminence as a geologist and 
of his scientific services to the Colony, was elected one of the first 
Vice-Presidents (the other being the Hon. Edward Deas-Thomson, 
C.B., afterwards K.C.M.G.), and was re-elected every year to the 
same office. I may remind the members that, by our constitution, 
the office of President is not elective, but is held by the Governor 
for the time being, so that it was not open to the members to raise 
Mr. Clarke to the higher honour. 

I regret that I am not qualified to be Mr. Clarke's biographer ; 
for, although I enjoyed his friendship for a quarter of a century, 
I have not been sufficiently conversant with his favourite studies, 
or with the modes and results of his investigations, to enable me 
to present a fittiog picture of his life and labours. But as it is 
customary in Societies like this to place upon the official records a 
biographical notice of any member who may have taken a leading 
part in the business of the Society, or in furthering its objects, it 
becomes my duty now to perform this service as a tribute to the 
memory of our departed friend. 

The Rev. W. R Clarke was bom 2nd June, 1798, in the county 
of Suffolk, England. After the usual preliminary education, he 
entered the University of Cambridge in 1817, and in due course 
took its degrees of B.A. and M.A. A taste for geology seems to 
have been early developed, and while at Cambridge he attended 
the lectures of Professor Sedgwick and Dr. E. Clarke. In 1821 
he took holy orders, and after a time he was fortunate in obtaining 
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a curacy in his native parish under such circumstances as gave him 
.favourable opportunities for travelling and carrying on geological 
explorations both in England and on the Continent He was 
present at the siege of Antwerp in 1831, and soon after that he 
obtained a small living in England, with a promise of a rectory in 
Gloucestershire, to which, however, he was never inducted, as 
before it fell vacant he had sailed for Australia. 

Mr. Clarke was induced to come out to this country partly to 
get the benefit of a warmer climate in seeking to shake off the 
effects of a severe attack of rheumatic fever, and partly to exercise 
his geological knowledge and tastes in a new and comparatively 
untrodden field. On arriving in Sydney in 1 839, Bishop Broughton 
placed him in charge of King's School, Parramatta, where he 
remained about two years, and then betook himself entirely to 
clerical labours in the country. In 1844 the foundation stone of 
the church of St Thomas, North Shore, was laid, and as soon as 
the building was completed Mr. Clarke commenced his ministra- 
tions there, and continued until 1870, when he resigned his charge 
in consequence of advancing years and failing health. 

In addition to his clerical duties, Mr. Clarke held various 
honorary appointments. He was a Fellow of St Paul's College, 
from its incorporation in 1853 ; also a Trustee of the Australian 
Museum, and of the Free Public Library. He was offered a seat 
on the first Senate of the University of Sydney in 1850, but in 
consequence of the hostility of Bishop Broughton to the consti- 
tution of the University, the offer had to be declined, and no 
cleigyman of the Church of England appeared on the first Senate. 
At a later period he was offered the position of Professor of 
Geology in the University, but the Senate being at that time very 
short of funds, were unable to propose such terms as Mr. Clarke 
could see his way to accept. 

Mr. Clarke was a Member or Fellow of numerous learned 
Societies, both in England and in other countries ; such as the 
Geological, the Eoyal Geographical, and the Royal Society of 
Literature, in England; the Geological Society of France, the 
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Bojal Geological Institate of Austria, and others of like character ; 
and in 1876 he was elected a Fellow of the Boyal Society of 
England, being one of the very few Australian colonists who have 
received that honour. It is also noticeable that he was elected 
soon after being first proposed, a rare circumstance, as there are 
always many more candidates than vacancies, and some have to 
wait a number of years. In 1876 there were fifty candidates, and 
only fifteen elected. 

In regard to Mr. Clarke's connection with our own Society and 
those that preceded it, I find that the original " Philosophical 
Society of Australasia," instituted in 1821, had speedily £allen into 
abeyance, and it was not till 1850 that it was resuscitated under 
the title of the " Australian Philosophical Society," of which Mr. 
Clarke was a member of the first CoundL This also died oat^ 
but reappeared again in 1856 as the "Philosophical Society of 
New South Wales," under the presidency of Sir W. Denison. 
, Ten years thereafter the name was changed to " Boyal Society of 
New South Wales," Sir John Young being the first President, and 
Mr. Clarke (as I have already stated) being one of the first Vice- 
Presidents. Mr. Clarke was all along a steady supporter of our 
Society. He attended the meetings of the Council and the 
monthly meetings of the members with great regularity, so 
long as his health permitted, and he was a frequent con- 
tributor of papers, besides delivering seven of the Yice-Preai- 
dential Addresses with which we are in the habit of beginning 
our annual campaign. The following are the titles of his more 
important papera : — "On the Transmutation of Bocks in Austral- 
asia ; " ^ On the Auriferous and other Metalliferous Districts of 
Northern Queensland ;" " On the Causes and Phenomena of Earth> 
quakes;" "Notes on Deep Sea Soundings ; " "Effect of Forest 
Vegetation on Climate." 

In the address which Mr. Clarke delivered in 1867 to inaugurate 
the Boyal Society, he gave an account of the' Societies that had 
preceded it, defined its aims and objects, justified its new title, and 
advised the members as to their future line of action. Aparagraph 
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from the oanclugion of that address I am tempted to reproduce 
lLere,a8it has peremiial force and value, and few that listen tomenow 
liad an opportunity then of hearing it from Mr. Clarke's lips. ''We 
must strive to discern clearly, understand fully, and report faith- 
fully ; to love truth in things physical as in things moral ; to abjure 
hasty theories and imsupported conjectures; where we are in 
doubt, not to be positive ; to give our brother observer the same 
measure of credit we take to ourselves ; not striving for mastery, but 
leaving time for the formation of the judgment which will inevitably 
be given, whether for or against us, by those who come after ; 
contented if we are able to add but one grain to that enduring 
pyramid which is now in course of erection as the testimony of 
IN^ature to the truth of Bevelation." 

In the last anniversary address which he delivered (17th May, 
1876) he returned again to the objects and designs of the Society, 
and urged upon the members the desirability of obtaining a 
charter, of collecting a library of scientific works, of obtaining a 
permanent home for the Society, and above all, of each individual 
member taking up some line of research and adding his mite to 
the common store of knowledga " We are called, no doubt," he 
says, " by a somewhat lofty designation, but we do not prestune to 
consider ourselves of such renown as to make it presumption in 
any one to do what he can to help on the common worL Our 
true position is that of pioneers, sowers, foundation-layers, and in 
that respect we have assuredly an honorable occupation : and as 
such, and such only, I have aspired to take a part, somewhat 
perchance too prominent, in occasionally ''going ahead," sometimes 
scattering a seed for thought here and there, and some- 
times adding a pebble to what hereafter will, I hope, see itself 
surmounted by a superstructure of enduring reputation when 
you and I shall have long passed away beyond the heats of con- 
troversy or the coldness of criticism. Let us do what we can to 
serve honestly our day and generation, and then we may be 
assured that posterity, in its own time, will do us justice. May I 
be permitted to add that, to myself, it has been a great satisfaction 
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to have contributed in what I know *o be a humble ''^ay to the 
Society's work. * * * * ♦ gu^h care as I have been 
enabled to bestow upon it has been amply rewarded by the kind 
co-operation of my friends in the Council during the many years 
in which you have been pleased to place and keep me in a respon- 
sible position, and by an unexpected and general act of attention 
and regard not long since, which I should be wanting in duty and 
respect towards you if I did not thus publicly acknowledge. [He 
refers here to his portrait, which had been painted for the 
Society.] If all that remains of me at any future anniversary 
be the painted canvas, which does so much credit to the artist 
whom you voluntarily employed to do me honour, I still hope 
that that representation of me may look down upon a flourishing 
association of men, whose appearance at your meetings will not 
be the mere inducement to spend a pleasant evening, but who will 
find that even such a gathering is to be a pledge that they have 
at heart a better aim, and a more useful and nobler object for the 
employment of their leisure." These last words of advice will, I 
am sure, be cherished, and these last aspirations will find a 
responsive echo in the hearts of all who hear me. 

Mr. Clarke was a fluent and prolific writer, and his contri- 
butions to scientific Societies and periodicals, and to the news- 
paper Press were very numerous, over and above his many ofiicial 
reports to Government and an extensive private correspondence. 
This correspondence must at times have been burdensome, for 
he was continually being applied to by diggers and amateur 
geologists for advice as to their pursuits, and for the identification 
of mineral specimens ; and his readiness to aid all such to the 
best of his ability, regardless of the time and trouble involved, 
earned the gratitude of many, and a widespread popularity among 
the mining and exploring sections of the community. 

Seven years ago there was published in the Sydney Mail a list 
of over 180 scientific papers by Mr. Clarke, chiefly on subjects 
connected with geology, mineralogy, meteorology, and other 
branches of Natural History, and the list was said to be far from 
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complete. Since that time a number of additional contributions 
have been given to the world. In addition to his scientific writ- 
ings and the literary work connected with his ecclesiastical func- 
tions, Mr. Clarke published, before emigi*ating to Australia, two 
or three volumes of poems ; and from time to time in this 
country he indulged his taste in verses, although he did not 
again collect them so as to put forth a book. 

Considering the great number of separate papers which issued 
from IVIr. Clarke's busy brain and pen, it is somewhat remarkable 
that he did not, except to a limited extent, seek to collect and 
condense his vast stores of infoionation into convenient volumes 
for scientific libraries. It is probable that want of means in 
addition to want of leisure was the chief cause of this apparent 
neglect ; but whatever the cause the fact is to be regretted, for the 
difficulty of referring to papers scattered over many periodicals 
and many years is such that practically they drop into oblivion, 
and it is difficult now to form a just conception of Mr. Clarke's 
enormous labours. On two subjects, however, Mr. Clarke col- 
lected his observations into books — ^the first, published in 1860, 
entitled " Kesearches in the Southern Gold-fields of New South 
Wales," and the second, entitled " Remarks on the Sedimentary 
Formations of New South Wales," a fourth edition of which was 
completed a fortnight before his deatL 

The portion of Mr. Clarke's geological labours most closely 
connected with the prosperity and advancement of the Colony Ls 
doubtless that relating to the discovery of gold and indication of 
gold-fields. Although other names may be associated with his — 
for example, Count Strzelecki and Sir Roderick Murchison on the 
scientific side, and Mr. Hargraves on the practical side — ^yet, after 
looking carefully through the available evidonce scattered over a 
variety of publications, I have no hesitation in saying that Mr. 
Clarke deserves the chief credit as the discoverer of gold in Aus- 
tralia. As far back as February, 1841, he found gold near 
Hartley, apparently about the same place where Strzelecki had 
found an auriferous sulphide of iron in 1839, although of this 

D 
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prior find Mr. Clarke does not seem to have been at the time of 
his own discovery aware. In 1842 he found gold on the Wollon- 
dilly. There is abundant evidence that from 1841 onwards Mr. 
Clarke frequently, in letters and in conversations, expressed his 
conviction that the Colony was rich in gold. Still he maintained 
a certain amount of reserve on the subject, and fearing the possible 
evil effects on colonial society, he refrained from publishing his 
views to the world. In April, 1844, however, he communicated 
his opinions to the Governor, Sir George Gipps, and showed him 
specimens of the gold, but was advised by him to " put it away," 
as it would lead to dangerous consequences. In the early part of 
1844 Mr. Clarke announced the existence of gold to the north of 
the Liverpool Dividing Range ; and- in 1845 he obtained gold in 
several places in the Bathurst district. 

It was in 1844 that Sir Roderick Murchison, having just 
returned from an exploration of the Ural Mountains, had aa 
opportunity of examining the geological collection brought from 
Australia by Count Strzelecki. "Seeing" (he observes in 
Siluria), " the great similarity of the rocks in the two distant 
countries, I had little difficulty in drawing a parallel between 
them ; in doing which I was naturally struck by the circumstance 
that ilo gold had yet been found in the meridional Australian 
ridge, which I termed, in anticipation, the Cordillera.'' In 1846 
he wrote to the President of the Royal Geological Society of 
Cornwall, at its anniversary meeting, and "incited the super- 
abundant Cornish tin-minera to emigrate to the Colony of New 
South Wales, and there obtain gold from ancient alluvia in the 
same manner as they extracted tin from the gravel of their native 
country." 

In the Sidney Mornmg Herald of 28th September, 1847, there 
is a geological comparison of Russia and Australia, contributed by 
Mr. Clarke. He alludes therein to the views of Sir R. MurchiBon, 
then recently promulgated, respecting the probable occurrence of 
gold in Australia, and after quoting from a description of the Ural 
Mountains, he proceeds : " Now, ve have here a third striking 
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lenmblanoe to the condition of our Blue Mountain ranges 
* * * with an axis of chloritic and taloose schist and quart- 
adtes, with occasional limestones of SUurian age, in which occ«r 
metallic ores and gold in veins of quartz. * * * As on the 
flanks of the Ural the carboniferous formation reposes, so in this 
country occurs the very same order of deposits. It is, therefore, 
highly probable that, besides the lead and copper which exist in 
the Blue Mountain ranges, auriferous sands will be found in the 
rivers flowing from them. * * * New South Wales will 
probably, on some future day, be found wonderfully rich in 
metal&'' 

Under the heading of "The Port Phillip Gk)ld Mine," there ap- 
pears an extract from the Melbourne Herald in the Sydney Herald, 
of 14th February, 1849 : "On Saturday morning several persons 
left town for the scene of treasure at the Pjrrenees. * * * 
In the meantime large lumps of gold have found their way to town, 
two of them weighing 22 and 24 ozs. respectively. * ♦ ♦ 
With r^ard to the shepherd boy, the original discoverer, his 
whereabouts is involved in mystery. * ♦ ♦ Two facts may 
be relied on — 1st That^ from the specimens which we have 
seen, an immense mass of gold lies in the bowels of the earth, in 
the district of the Pyrenees, which has been thrown up in lava by 
volcanic action. [Observe the writer's idea oi facts /] 2nd. That 
the only person who knows the locality is the shepherd boy alluded 
to, and who sold the lumps we have seen to Duchene and Bren- 
tani'' In the Herald of 16th February, 1849, there is a letter 
commenting on the foregoing, evidently written by Mr. Clarke, 
although signed "Plutus." Among other things he says, "Oold is 
not 80 rare a mineral as many imagine, nor is there any lack of it 
in this country. It would not indeed be surprising if it shouAd 
eventually be found in some abundance." He then describes how 
it usually occurs, and concludes, " It may do no harm to add that 
there is no instance of any man making his fortune by opening a 
gold-mine, and that it is only in countries where labour is as cboi^ 
as it 18 with slaves and serfr that even gold-washing pays." Sob- 
aequent experience must have led Mr. Clarke to modify that view.- 
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In the same year (1849) Mr. Clarke contributed several articles 
to the Herald on California and gold-mining, describing also the 
tnethod of crushing and amalgamating auriferous quartz, and con- 
cluding : " The particulars will, it is hoped, afford information to 
persons in this Colony who are anxious to work auriferous quartz, 
or any other gold ore." In 1849, also, he wrote to Sir R Murchison 
on the subject of the progress of the Colony in mining matters, and 
in that letter the following passage occurs — *' This Colony is becom- 
ing a mining country as well as South Australia. Copper, lead, 
and gold are in considerable abundance in the schists and quartzites 
of the Cordillera. Vast numbers of the population are ^ing to 
Calif omia^ but some day I think we shall have to recall them." 

In a paper read before the Ceological Society of London on 
May 4, 1852, Sir R. Murchison annoimced a geological discovery 
commxmicated to him by the Rev. W. B. Clarke, namely, " the 
existence of many fossils of known Silurian species, and many 
shells and corals, on the flanks of the Dividing Kange in New 
South Wales. This discovery is important, because it completes 
the resemblance of the Australian Cordillera to the Ural Mountains, 
the two chains being thus shown to be zoologically, as well as litho- 
logically similar, and both to possess the same auriferous constants." 

The position to be accorded to the Bev. W. B. Clarke in the 
discovery of gold is fairly stated by Professor Geikie in his " Life 
of Murchison." " Count Strzelecki appears to have been the 
first to ascertain the actual existence of gold in Australia ; but at 
the request of the colonial authorities the discovery was closely 
kept secret The first explorer who proclaimed the probable 
aiiriferous riches of Australia, on true scientific grounds, that is, 
by obtaining gold in sttu^ and tracing its parent rocks through 
the country, was the Rev. W. B. Clarke, MA, F.G.S., who, 
originally a clei-gyman in England, has spent a long and laborious 
life in working out the geological structure of his adopted country. 
He found gold in 1841, and exhibited it to numerous Members of 
the Legislature, declaiing, at the same time, his belief in its 
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abundance. While, therefore, geologists in Europe were guessing, 
he, having actually found the precious metal, was tracing its 
occurrence far and near on the ground." 

In the foregoing outline I have not introduced what seems to 
have been absolutely the first mention of native gold in this 
country. In the Surveyor-Greneral's Office there is preserved a' 
field book belonging to Mr. Assistant-Surveyor James M'Brian, 
in which the following entry occurs, referring to a spot on the 
Fish River, about midway between O'Connell Plains and Diamond 
Swamp, and under date February 15th, 1823 : — " At this place I 
found numerous particles of gold in the sand in the hills con- 
venient to the river." I attach no importance whatever to this 
entry ; for in the first place it does not seem that specimens were 
exhibited to any one or the discovery made public in any way ; 
and secondly, yellow scales of mica and particles of golden- 
coloured pyrites have frequently been mistaken for gold, and we 
do not know that Mr. M'Brian was competent to distinguish 
them. The particles being described as '' in the sand in the hills," 
makes it not improbable that they were simply mica. 

Gold-digging as a colonial industry had its beginning on 12th 
February, 1851, when the first cradle-bashing was obtained by 
Mr. Hargraves on Lewis Ponds Creek. It cannot be said that 
Mr. Hargraves first discovered gold in the Colony, but he was the 
first to show the simple means of extracting it from drift deposits. 
The train had previously been laid by Mr. Clarke, and now the 
match was put to it by Mr. Hargraves, and with magical rapidity 
the gold-digging frenzy, as it may be called, overspread the whole 
country. Mr. C. Blakefield, writing from Sof ala to the Rev. W. B. 
Clarke, under date 11th September, 1852, says: — "About nine 
years ago I gave you a piece of gold in quartz found at Mitchell's 
Creek, and brought down by M'Gregor, the shepherd, when you in- 
formed me that nearly the whole of the rivers on this side of tfaie 
Dividing Range were highly aurif erou& At the time, I asked you 
why you did not make the fact known to the public ; when your 
reply was that vou were afraid that it would tend to the utter 
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disorganization of society, particularly ajs then constituted. But 
had I known that the whole sdenoe of gold-washing laj in the 
shaking of a tin dish, I am doubtful whether any such con- 
siderations of public policy would have prevented me from es8a7- 
ing the facts at the time, particularly as a friend of mine wan also 
at the time extremely urgent upon me to join him in a prospect- 
ing tour." 

The discovery of profitable gold-fields in Victoria followed soon 
after the practical commencement of gold-digging in New South 
Wialea Early in 1851 Mr. Clarke had announced that "gold 
ought to be foimd, if at all, in the province of Victoria, between 
longitude Hd"* and 145% north and south of 37° south latitude," 
and in a Report of a Committee of the Legislative Council of Vic- 
toria it is stated that " Mr. T. Hiscock, a resident of Buninyong, 
induced by the writings of the Rev. W. B. Clarke, and by the 
discovery of Brentani's nugget in the Pyrenees district five years 
before, had kept a constant look-out for gold in his neighbourhood. 

♦ ♦ ♦ ♦ It is obvious that Mr. Hiscock's discovery at 
Buninyong, by attracting great numbers of diners to the neigh- 
bourhood, was the cause of the discovery of Ballarat, which is in 
fact upon the same range, and at no great distance." 

About two years later the impulse spread to New Zealand. 
A correspondent from that Colony wrote in 1853 to the lUusi^nUed 
Lvndon News as follows : — " The New Zealand settlers were first 
led to search for gold in their country by an opinion of the Rev. 
W. B. Clarke, the Government IMineralogist in New South WaleS| 
expressed in the geological reports of that gentleman on the Aus- 
tralian gold-fields, and which was to the effect that a similar geo- 
logical formation to that of the auriferous mountains in Calif omia^ 
and of Bathurst, New South Wales, might be expected to exist in 
the principal mountain ranges, extending in a direction north and 
south in New Caledonia and New Zealand." 

In August, 1851, the Government of Sir Charles Fit^Boy, the 
Hon. E. Deas-Thomson being Colonial Secretary, commissioned Mr. 
(]llarke to make a geological exploration of the southern diatrida 
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of the Colonj, with a special view to the indications of gold^ 
This expedition lasted about nine months, and involved a journey 
of nearly ,3,000 mile& His reports to the Government during this 
journey were afterwards collected and published, with additions, 
in 1860, forming the volume entitled " Researches in the Southern 
Gold-fields." Mr. Clarke's equipment was of a scanty character' 
and he was often indebted to the settlers on his route for aid in 
the prosecution of his labours. He says: — ''The Government 
famished me with all I requested, but I found that without a 
geological staff, and with only two men to perform the necessary 
duties of encamping, cooking, and grooming, and ^thout any aid 
of a scientific kind, it was impossible for me to carry out fuUy 
all I desired to do.' 

Traversing for the most part a wild country, without good 
roads and with few inhabitants, he suffered exposure and hardships 
which affected his health, and even endangered his life. As an exam- 
ple of what he had sometimes to encounter, I quote the following 
narrative from "Researches, &a," page 64 : — "As we were approach- 
ing the Berudba River, which one of my attendants spoke of as 
being very difficult to cross in time of flood, and as we saw ahead of 
us a very threatening sky, as if a furious tempest was brewing 
to the south-westward, I was induced to go forwards in the hope 
of crossing the river before the storm broka We had, however, 
scarcely gained the left bank and set foot on the Manero territory, 
when we were met by a furious whirlwind of dust, hail, rain, and 
thunder, accompanied by vivid flashes of lightning dashing along 
the ground. As I crossed the river I saw, for a moment, up the 
valley, patches of what appeared to be snow ; but these were no- 
thing but vapour, suddenly condensed close to the earth by the 
sudden change of the atmosphere. In an instant all objects were 
completely obscured except within a yard or two. The horses, 
two of which were drawing the cart, and the other ridden by my- 
self, immediately turned round to avoid the blinding gusts of dust, 
tain, and thunder. The dust came on at first exactly like a large 
wall, and, with the hail, frightened the horses. In about three 
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minutes we were all drenched to the skin, and there was not time 
to put on extra covering, though it 'became Tery cold. ♦ ♦ * ♦ 
Soon we heard the roar of waters, and a furious flood came rush- 
ing along our track, roaring and hissing, and reminding one of a 
cascade. ♦ ♦ * We contrived, with much difficulty, to get the 
cart up a height to the left of the road, and when the moon 
broke out from the clouds about midnight we saw that we were 
on a nearly bare porj^hyry hill without any neighbouring wood, 
save a few dead trees, and we had first to cut down one of them 
before we could make a fire. At last we did so, and by the morn- 
ing we had dried our clothes, but as it was impossible to put up 
any canvas for a covering, we had to pass the night the best way 
we could." And again, from page 120: — "On Friday, 19th, we 
proceeded ***** to a swampy springy mountain about 
6,000 feet above the sea, above Waclymandouree and Buckwong 
Creeks, which run into the Indi or Upper Hume. It was difficult 
to find a spot on which to lay our blankets on account of the bull- 
dog ants. But we had scarcely done so when a most furious tem- 
pest came on, and we were deluged with rain. * * * We were 
up and on our way at 5 a.m., and wending through dense scrub as 
we could we travelled, as yesterday, along a succession of schistose 
spurs, strewn with innumerable fallen trees to a swamp ; and then 
ascending a low range at Wanga, came to the Indi at Piaderra, 
where we crossed it. No sooner had we reached this den of heat, 
damp and flies, than another tempest more furious than that of 
the preceding night pounced upon ua We camped, however, 
beyond the brush and spent Sunday. Then I became very ill. 
Next morning we started a little before 5 o'clock, and after some 
flirtation with scrub, low and steep hills and flats, mounted a nearly 
vertical wall of slate to Woolayian, and descended instantly just 
as steeply the other side of a knife-edge, to a swiftly flowing, snow- 
fed affluent of the Indi, at Mow-wat, and again mounted a wall of 
slate to Jungunora and Doomaman. In this ascent I fainted 
twice, and was laid out as if dead, or dying, on the flrst flat^ stop- 
ping the whole party. I was cold as death, yet burning hot, 
imable to stand, scarcely able tc bi^eathe, and I really thought I 
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was dying ; but after a rest of an hour I proceeded, and came 
with difficulty through a dense scrub, masses of fallen trees and 
swampy ground, with blocks of gneissiform and concretionary 
granite to Burramungee and Narramplat, and then to Theroton, 
and camped under a peak of Muniong, near Kosciusco. I lay ill 
for several hours in a hollow — ^under the shadow * of a great rock 
in a weary land,' and then proceeded to do what I could. Four 
thunderstorms passed over us, grand from our position, which 
commanded the kingdoms of the world and the glory of them. 
The night was fine, but chilly at dawn; and such a sunrise greeted 
my eyes as I shall not speedily see rivalled. I lay facing the east, 
and saw all the process of dressing the day, and wished I had been 
a Turner to have transferred the tints of that glorious drapery, in 
which morning marched along the horizon, to the canvas.^' Need 
I call your attention to this exemplification of the ruling passion, 
which made our explorer, when struggling painfully onwards, and 
even as he thought face to face with death, still watchful and 
observant of every geological feature by the way, and able to 
identify and in due course record, the '* blocks of gneissiform and 
concretionary granite " that obstructed his path. 

The time that I have at command on this occasion prevents 
me following further the continued labours of Mr. Clarke 
in laying open the metallic treasures of this country ; and in con- 
cluding this section I will quote the words with which he closes 
his volume of " Researches" : — " For myself I only ask for that 
acknowledgment which my ow;^ share in the advancement of the 
Colonies may receive from impartial judges ; and if that ac- 
knowledgment declares that under difiiculties, without scientific 
aid, without sympathy, and in spite of a thousand inconveniences, 
I did my part up to 1851 as a loyal citizen of the land in which 
I dwell, I shall be satisfied." That acknowledgment I feel sure 
that this Society will heartily accord. 

Another geological question with which Mr. Clarke's name is 
inseparably connected refers to the age of our coal-fields, but to 
this I can give little more than a passing notice. It was chiefly, I 
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believe, in acknowledgment of this department of Mr. Clarke's 
labour that the Murchison medal of the Geological Society of 
London, of which he had been a member for half a centuiy, was 
conferred upon him in February, 1877. The President, in present- 
ing the medal, said that it was in recognition of Mr. Clarke's '* re- 
markable services in the investigation of the older rocks of New 
South Wales, — services which have led to a correct knowledge of the 
succession of the formations in that coimtiy, and which have been 
of great value to the community. Mr. Clarke's labours date back 
nearly half a century, and he had contributed several interesting 
essays on points of British geology before he commenced his 
arduous work amongst the coal-bearing strata of his adopted 
country. Influenced by the love of scientific investigation, and 
aided by a self-reliant and independent character, he surveyed 
those great depths of rock which brought the local names of 
Hawkesbury, Wianamatta, and Newcastle, before the geological 
world as land-marks in an apparently anomalous series of strata. 
His survey, the result of years of patient labour, was so exact, that 
in spite of former unsparing criticism, it is now universally recog- 
nized as correct; and his deductions as to the relative value of marine 
and plant-bearing strata, in estimating the ages of formation, 
though disbelieved in former years, have been proved to be con- 
sistent with facts since observed in Africa, India, and North 
America ♦ ♦ ♦ * Science owes much to Mr. Clarke for the 
consistent and persistent manner in which he has upheld his 
opinions regarding the age of these Australian Carboniferous 
series." 

In his latest work — " Bemarks on the Sedimentary Formations 
of New South Wales," the 4th edition of which he completed on 
his 80th birthday, Mr. Clarke enters fully iuto the argument 
respecting the age of our coal, and details the reasons that first 
satisfied himself, and afterwards satisfied other geologists, that the 
coal of New South Wales belongs to the Palseozoic epoch, the same 
aa the most valuable coal deposits of Great Britain, notwithstanding 
the occurrence of Glossopteria, which in other parts of the world is 
held to belong to the Mesozoic epoch. 
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A competent critic of this work says of it, in the Sydney Mom- 
mg Heraldj that it is the most valuable portion of Mr. Clarke's 
laboniBy and '* represents in epitome the results of the work of his 
lifa We refer more especially to the appendices which contain 
all that is known of the Palieontology of New South Wales. That 
knowledge has hitherto been scattered over many works, all of them 
difficult of access to the general reader, and some of them becoming 
very scarce." As there was no sufficient collection of typical 
fossils for comparison in the Colony, Mr. Clarke had to send his 
specimens to other countries for identification. Respecting this, 
he narrates, in the appendix to " Remarks, <ibc.," the many effiDrts 
he made to obtain the opinions of competent men on his collec- 
tions, and the difficulties and disappointments he met on every 
hand. " In this extremity,*' he proceeds, " I consulted Professor 
T. Rupert Jones, who recommended me to seek aid from Professor 
de Koninck of Liege, who * * has most ably, indefatigably, and 
willingly accomplished it, to his own reputation as I hope and 
believe, and certainly with much honourable acknowledgment oi 
myself I had myself begun the work in a small way by making 
drawings to scale of more than 1,200 individual specimens collected 
by me from the carboniferous beds. • * * They were never 
published, and it was the feeling that it was a work beyond my 
own powers to do justice to it, coupled with want of pecuniary 
means and of leisure from my parochial duties, that induced me 
to look to professional and acknowledged authorities in Palaeonto- 
logy, out of the Colony." 

• 

Following up his examination of Mr. Clarke's specimens, 
Professor de Koninck has recently brought out two volumes on 
the Palaeozoic Fossils of New South Wales, with many litho- 
graphic illustrations. A reviewer of this work in the Herald 
properly points to it as a conspicuous monument to the zeal and 
^eigy of our veteran geologist, being entirely the fruit of his 
liard labour and patient gathering of facts extending over some 
iorty years. Mr. Clarke had to give pecuniary aid towards the 
publication of this work, and the specimens named and figured by 
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Professor de Koninck were all returned to Mr. Clarke. It is 
gratifying to know that hj the liberality of our Legislature this 
invaluable collection of named fossils, together with the remainder 
of Mr. Clarke's collections, and also his scientific library, and the 
geological map which he had completed before his death — all will 
now be public property, and will no doubt be displayed in some 
institution convenient of access, for the benefit and instruction of 
the publia Doubtless you are all aware that last week the 
Legislative Assembly voted i£7,000 for the purchase of the Clarke 
collection. 

Along with his geological labours Mr. Clarke brought his powers 
of keen observation to bear on the meteorology and physical 
geography of the Colony, and contributed much valuable infocma- 
tion regarding winds and weather, rainfall, earthquakes, and other 
phenomena. In one of his later papers to the Royal Society he 
called attention to a matter which is being culpably neglected in 
Australia, as in some other countries, but which our colonial 
Governments ought to take into serious consideration before 
irreparable mischief is done. The paper to which I allude is 
entitled ^f Effects of Forest Vegetation on Climate," and was read 
1st November, 1876. In this paper Mr. Clarke brings together 
a valuable mass of evidence to show that destruction of forests 
tends to diminish rainfall and dry up springs; not omitting* 
however, some cases where exactly the opposite effects seem to 
have been observed. But as to these he says : — '* It seems to me 
perfectly clear that there may be other physical causes * * * 
for the local alteration in the water supply." And again — " The 
mass of evidence supplied in the present paper from all parts of 
the world must, I humbly conceive, overbear any inference from 
unexamined phenomena brought against that evidenca" Further 
on he says : " It has been my privilege at one time or another 
during my various joumeyings to visit the sources of almost every 
important river and stream in this Colony, and it was not 
without some dread of the future that I have seen the possibility 
of the country becoming greatly deteriorated as to its water 
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supply. • * * Would it not be wise in the Govern- 
ment to make provision against wilful destruction of th^ 
woods and forests that border our rivers ; to prevent clearing 
and ring-barking, except tinder regulations — the latter, as 
sometimes practised being one of the most suicidal of schemes, 
as will be found perhaps at no distant date V And he quotes some 
eloquent words from a lecture on Forest Culture, by the Baron 
von Mdeller : " I regard the forest as an heritage given to us by 
Nature, not for spoil or to devastate, but to be wisely used, 
reverently honoured, and carefully maintained. I regard the 
forests as a gift entrusted to any of us only for transient care 
during a short space of time, to be surrendered to posterity again 
as an tinimpaired property, with increased riches and augmented 
blessings, to pass as a sacred patrimony from generation to 
generation." 

With this imperfect outline of Mr. Clarke's scientific labours, I 
must hasten to a closa The hardships and exposure incident to 
his geological explorations had made inroads on what must have 
been a sound and healthy constitution, and in his later years he 
had several attacks of severe illness. In 1870 he resigned the 
ministerial charge of the parish of Willoughby, although retaining 
his position as a clergyman of the diocese of Sydney ; and thence- 
forward he devoted his leisure, so far as health would allow, to 
geological studies, and to the arrangement and naming of his large 
collection of specimens. It is pleasant to think that in his last 
days he suffered little pain ; he seemed even to be brighter and 
more cheerful, and his faculties remained unclouded to the end. 
He had seldom to intermit his favourite studies. He had just 
finished his geological map, and his book on the Sedimentary 
Formations ; and on the last day of his life he busied himself 
arranging fossils, and in writing a letter to Professor de Koninck. 
Through the kindness of the family, I am permitted to quote from 
this letter, and I introduce the greater portion of it for the sake 
of the interesting particulars relating to Mr. Clarke's last illness : 
— " Branthwaite, 15th June, 1878. My dear Professor de 
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Koninck, — ^You have doubtless expected to hear from me before 
this, bat I have been sorely hindered in writing. I have before 
told yon of my general weakness in health sinoe the first days of 
August last ; but I did not anticipate such a culmination as I have 
since experienced, and from which I am only now slowly recover- 
ing. I went with the Chief Engineer of Bailways in beginning of 
August to the Liverpool E&nge and Plains, and visited some of 
my old camps in 1851-2, returning the better for the journey to 
and fro. This amendment was followed by paralysis of my left 
side and limbs, and this is the second letter I have attempted 
since the date of the attack, which was the 6th of March. I was 
seated in my arm-chair in this my study, when, trying to rise to 
get down a book, I found myself a prisoner, bound hand and foot, 
and after two hours struggling to lift myself I gave it up, and 
began to call for help with cries of fire, murder, thieves, &a, which 
I soon discovered was useless, as I found my speech anything but 
intelligible. Knocking on the floor with my right foot brought 
my son from the garden, and I was soon attended by my usual medico, 
Dr. Ward, and by a young friend of his. Dr. Kyngdon, who with 
my son carried me upstairs to bed, where, with some exceptions, 
I have chiefly rested. Dr. Kyngdon said to me, * Put out your 
tongue,' and this done, he observed, ' Your tongue is half para- 
lyzed.' This was intimation to me of my condition. I am now, 
however, so far recovered as to be able to walk upstairs step by 
step, holding the banister ; but I can only come down sideways, 
crab-like, with both feet on a step, the left sliding over the one 
above ; and I have once, by aid of two assistants, managed to visit 
a Mend across the road. Dr. Ward said to my wife * ♦ ♦ 
that he did not think that I should recover, and now he has ex- 
pressed to me his astonishment that I am so far towards health. 
I must apologize to you for this scrawl, but I did not like to wait 
till I could write better * * * 1 had just completed the MSS. 
of a fourth edition of my ' Bemarks ' when the stroke came, and by 
the help of my son I have got it through the press, but the copies 
have not yet left the printing-office * * * J had a somewhat 
similar attack in 1856, which occurred on Easter Sunday, ia 
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drnieh, and I had a hard struggle to get through my ministerial 
duties. But God is ever merciful, and I am not despairing of his 
loving-kindness towards me now. All my friends will have it 
that I have suffered from over-work about the book. Perhaps 
they are right, for I had to make a good deal of research to com- 
plete it ♦ * ♦ ♦ My new edition brings up all to 1878, 
and gives lists of fossils, from various authorities, with fresh 
sections and a small map. I hope you have in some degree re- 
covered from the effects of your severe sorrow and, with 
the warmest regard, sympathy, and gratitude, I remain, my dear 
friend, your very sincere, W. B. Clakke. — P.S. ♦ ♦ * * ♦ 
XiBstly, give me absolution for this letter, which is a shameful 
production, but I cannot do more." These concluding words had 
a deeper significance than the writer was aware of. About the 
middle of the same night he was heard making some noise in his 
room. His son went to him and found him standing on the floor 
complaining of pain across the chest He was assisted into bed 
and the doctor sent for, but within ten minutes it was all over. 
On June 18 the Council and many members of the Koyal Society 
paid the last tribute of respect and affection to their late Yice- 
Preaident by following him to the grave. And now we shall long 
nuss the well-known face at these meetings, and the^ cheery voice 
ever ready with a kindly greeting for his fellow members and friends. 

You are aware that the Society is making an effort to establish 
a lasting memorial of Mr. Clarke as the pioneer geologist of 
Australia. It is intended that this should take the form of annual 
lectures on Greology, free to the public ; and also of a gold medal 
to be given from time to time as a reward of meritorious contri- 
butions to geological science, having reference of course chiefly to 
Australia — ^the lectures and the medal to bear Mr. Clarke's name. 
The subscriptions to this fund have not yet met the expectations 
of the Committee, but they trust still to be^able to carry out the 
Society's intentions. 

Another member of the Koyal Society, and a conspicuous 
member of the community, has passed away during the year — 
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John Diimnore Lang, D.D. He was more prominent as a citizen, 
and in political, educational, and religious questions, than as a 
member of our Society, and hence it is not necessary that I should 
enlarge as on the subject of my preceding notice. 

Dr. Lang was bom in Greenock, Scotland, in August, 1799. 
After preliminary training in the parish school of Largs, he 
attended the University of Glasgow for eight years, four years in 
general study for the degree of M. A, and four years in theological 
studies. Having obtained license and ordination, according to the 
forms of the Church of Scotland, he determined to emigrate, and 
he arrived in Sydney in May, 1823, being the first, and for several 
years the only, Presbyterian Minister in Australia. In 1824 the 
building known as the Scots Church was erected for him on 
Church Hill, and he continued the minister of it till his deatL 
Full of zeal and energy, he travelled much over the Colonies, and 
made repeated voyages to his native country, partly to promote 
immigration, and partly to obtain clergymen and schoolmasters 
for his scheme of church extension, and for the promotion of the 
higher edux^tion of the people. He was chiefly instrumental in 
establishing the Australian College, which for a number of years 
did good work in Sydney. 

Li 1843, on the first introduction of a representative element 
in the local Legislature, he was elected as a Member for Port 
Phillip. In 1850, after returning from a lengthened absence, 
during which he had travelled much in Great Britain and America, 
and done much to pramote emigration, he was elected as a repre- 
sentative for Sydney, and several times afterwards he was elected 
for the same constituency. He finally retired from Parliament on 
the occasion of the union of the different bodies of Presbyterians 
to form one Church, in 1865. 

Dr. Lang wrote several books on the Colonies, besides many 
controversial pamphlets. He became a member of the Boyal 
Society in 1867, and read several papers on the " Origin and 
Migratiors of the Polynesian Nation," and one on " New Guinea 
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as a Field for Settlement and Colonization." He died 8th August, 
1878, having been conspicuously associated with the history and 
progress of the Colony for over half a century. 

The other members whom the Society lost by death during 
last year were Hon. Robert Owen, and Messrs. Samuel Bennett, 
J. H. Bradridge, and A. H. C. Macafee. None of these members 
contributed any papers to the Society. 

Connected with these obituary notices, I ought not to omit 
mention of the late Professor Pell, although for three years he had 
ceased to be a member of the Society. He joined the Philosophical 
Society when it was revived, in 1856, and read two or three papers 
to it, one being an interesting investigation into the " Distribution 
of Profits in Mutual Assurance Societies.'' He served on the 
Coimcil of the Eoyal Society for three years, during two of which 
he was one of the Honorary Secretaries. In 1867 he read a paper 
^* On the EAtes of Mortality and Expectation of Life in New South 
Wales as compared with England and other countries" ; and he 
afterwards followed this up by a series of valuable articles in the 
Herald, In 1871 he read a paper "On the Constitution of Matter,'' 
a profound investigation which does not seem to have gained from 
mathematicians and physicists the attention it deserved. 

Mr. Pell was bom at Albion, in the State of Illinois, in March, 
1827. Removed at an early age to England, he was educated at the 
Grammar School, Plymouth, and afterwards at St John's College, 
Cambridge. He took his B. A degree, and went out as Senior 
Wrangler, in 1849. He then became Fellow of his College, and 
remained there for three years as Tutor. In 1852 he was 
i^pointed the first Professor of Mathematics and Natural Philo- 
sophy in the University of Sydney, where he continued till 1876, 
when increasing ill health made it necessary for him to resign, 
for a number of years he was Consulting Actuary and Actuary 
to two of the principal Life Assurance Offices of Sydney. He was 
fi-equently employed by Government on commissions of inquiry — 
one of the earUest being to investigate the condition of the survey 
and triangulation of the Colony then being carried on by Sir 

E 
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Thomas Mitchell. He waa afterwards engaged on an inquiry into 
the cause of a serious railway accident between Sydney and 
Parramatta, in which several Uves were lost ; also on the Hunter 
Rirer Floods Commission, and on the City and Suburban Sewage 
and Health Board, of both of which he acted as Chairman. In 
all tJiese inquiries he showed a clearness of judgment and a desire 
to get to the root of difficulties which made his services of much 
value to the public. 

He was one of the Trustees of the Sydney Grammar School 
from the time of its first institution, and was for some years 
Chairman of that body. In 1863 he was called to the Bar of 
New South Wales ; and in 1878 he was elected a member of the 
Senate of the University, his former seat on the Senate having 
become vacant when he resigned the Professorship. He died on 
the 7th of the present month. 

These obituary notices have run to such a length that I am sure 
the members will be glad if I do not trespass further on their 
patience. I therefore conclude with a wish that the present year 
may be a prosperous one for the Society, and that it may be long 
before such another list of losses by death may have to be 
rocorded. 
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The •*Gem'' Cluster in Argo. 

By H. C. Russell, B.A., F.R.A.S. 



[Read be/ore tJie JRoydl Society o/N.S, W., 4 June, 1879.] 



The small cluster of stars which I have ventured to call the 
** Gem " cluster seems to have been strangely neglected by ajstro- 
nomers, probably because it is situated so close to n] Argus and 
a host of other interesting objects demanding attention. There 
can at least be little doubt that the time which Sir John Herschel 
devoted to the remarkable nebula and cluster about t] Argus 
obliged him to pass over this striking object. The recorded 
observations of it are not numerous. Its position was first re- 
corded by Lacaille, who entered it as No. 4,375 of his catalogue 
simply as a nebula, without any remark as to its character or the 
size of the stam Bmbime observed it twice, and entered it first 
as No. 3,105 of 7th magnitude, and the remark — " In the centre 
of a cluster of very small stars very close together, and about 6 
minutes in diameter." Again, as No. 3,107 with no magnitude, 
but as a nebula, or star, in the centre of a cluster. Dunlop, who 
observed clusters and nebulae with a reflector of 9 inches 
aperture and 9 feet focus, erected at his private house, enters 
this object as No. 321 in his catalogue, with the remark — "A very 
small cluster of very small stars, figure round, about 4 minutes in 
diameter, rich in extremely small stars resembling faint nebulae.** 
Taylor obser\^ed it, but only gives the position without remark as 
to the character of the object. Herschel, as I have said, passed it 
over, that is, he recorded its position (No. 3,276) and remarks 
only " A fine, bright, rich, not very large cluster," and leaves it 
without a hint of the number or magnitudes of the stars. Such is 
the meagre account which, so far, astronomers have given of this 
beautiful cluster. It is true the dimensions are not large (about 
7 minutes in diameter), but the beauty and symmetry of form in 
wHch the brightest stars are arranged-a double curve feirly 
representing the letter M, with a miniature Southern Cross in the 
eeutre and a bright red star at the foot — combine to make this a 
little " Grem," which, in the estimation of many observers, is quite 
equal to the well-known k Crucis. My own estimate is that it is 
not such a striking object, and it is certainly not so rich in colour. 
Nevertheless the red star is much larger than the corresponding one 
in K Cruds, and all the bright stars, consisting of three of 7 magni- 
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tude, one of 7^ magnitude, six of 8 magnitude, seven of 9 magnitude, 
twelve of 10 magnitude, are, with three or four exceptions, collected 
in a small square space only 4 minutes each way, while in the other 
cluster the bright stars are scattered over double the space ; and 
although the colours in that cluster are very remarkable, they are 
''star colours,'' and therefore seldom seen by an observer at first 
glance. Certain it is that we have in this cluster a most brilliant 
object standing as one of the outliers of the richest portion of the 
heavens ; a portion where coloured stars, double stars, clusters, 
nebulae, and star dust, have been strewn with no sparing hand, a 
perfect mine of wonders either for the star-gazer or the astronomer. 
An attentive examination of this cluster on a dark clear night, and 
with the aid of a powerful telescope, reveals conditions of deep 
interest ; and one of the first of these to strike an observer accus- 
tomed to look for double stars is that, although we have here 144 
stars very close together, there is amongst them no double star, 
unless indeed No. 35 in D quadrant with a companion of seven- 
teenth magnitude be taken as such. Again, the star-dust which 
forms the back-groimd of the Milky Way is here not continuous 
It seems to cluster in that part where the stars 8u*e most numerous, 
forming together a brilliant centre ; and in the parts imme- 
diately following this in right ajscension, where the stars are less 
numerous and smaUer, it becomes patchy, looking like high cirrus 
clouds on a clear sky, and giving the observer the impression that 
he is looking at star clouds floating between him and space, which 
forms an absolutely black backgroimd; the cloud-like forms seem to 
make irregular streams, which are finally lost in the complete black- 
ness of the Coal-sack which I have endeavoured to represent in the 
diagram. Not a vestige of star-dust can be seen here ; under very 
favourable atmospheric conditions a few (six) of the most minute and 
scattered star points can be seen. I was only able to determine the 
position of one, but the whole of the space indicated is far blacker 
than the major part of the great Coal-sack near the Cross, and only 
comparable with that small section of it found near the centre of 
that extraordinary spot This remarkable black space lies nearly 
altogether in the south following quadrant marked B, and extends 
from a point 34 seconds after the zero to 60 seconds, and near 
these points are two relatively bright stars, which look like sen- 
tinels guarding the opening. On the south side it extends in a 
rounded shape beyond the limits of the map, and on the other side 
it tapers away to the north following side. Its general outline is 
pear-shaped, and its greatest length nearly in a parallel of latitude ; 
but I do not wish to convey the idea that it has definite boun- 
daries. The finer the night, the more intense is the blackness, and 
the more easily seen is the star-dust surrounding it ; yet branches of 
the one and streams of nebulous light from the other seem so inter- 
woven that it is not possible to see satisfactorily the bounds of light 
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and H^rlmepa, but the general form which I have described can 
be made out with ease. The more I have studied this 
object the more I am convinced that these light streams, 
as I have already said, are like clouds floating in our atmosphere, 
in so far as such a simile can convey the idea that they are 
nebulous clouds floating between us and the blackness of space ; 
and while looking at them '4t is (as Humboldt justly observed) im- 
possible not to believe that the visual ray has r^ly penetrated into 
space, traversing the entire thickness of the stellar stratum which 
surrounds us" ; and yet at other times, when looking at the same 
place through a clearer atmosphere, minute and scattered star points 
b^in to appear, and one ask^ — ^Are these the brighter stars of some 
distant galaxy ? Is it after all only an open space in the star 
depths, such as one sees in their latersd expansion — only a loop in 
a iJTilr of that chain which binds us to infinity 1 The question 
may be asked have these stars increased in brilliance since first 
observed, and it is of some moment, for the examination of k 
Grucis, with a much smaller telescope than that used by Herschel, 
revealed twenty-five stars that he had not seen ; but when we 
refer to past records of them they are not sufficient to make a safe 
comparison with the present. Lacaille and Taylor, as we have seen, 
both set this down as a nebula, but said nothing of the stars ; 
Brisbane speaks of it as a cluster of very small stars, and Dunlop 
in his own work, using as we have seen a rather large telescope, also 
caUs it a cluster of very small stars very close together. With such a 
telescope as he used the description would not apply now — the 
cluster of bright stars could hardly be called ^* small ones with a 
generally rounded form." Unfortunately, Dunlop so often mani- 
fested a want of care in describing what he saw that this evidence 
iBj I fear, not of much value. It is to be regretted that Sir John 
Herschel, who saw it soon after Dunlop, did not leave some more 
valuable account of it. " A fine, bright, rich, not very large 
cluster," are terms which might apply to clusters of very different 
relative brilliance, especially when nothing is said about the mag- 
nitude of any of the stars. Brisbane is the only one who mentions 
a magnitude, and he calls the centre star which he observed, 
7-magnitude, as I have done. It does not appear, therefore, 
that there is any proof of change in the brilliance of this object ; 
yet it is remarkable that one which is now so bright should have 
been passed over with so little notice. In arranging these stars 
in the catalogue I have departed from the usual plan, and adopted 
one which is much more convenient in the making, and whidi I 
think makes it easier to refer to the positions of the stars. The 
p]«a in question consists in dividing the map into four quad- 
rai^ts, and measuring all the declinations from the zero line, 
passing through the reference star, and entering them in the order 
of increase without signs. The four quadrants are thus marked : 
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A is south preceding, B south following, C north preceding, D 
north following. This arrangement seems to have several advan- 
tages. It divides the stars into four lists, which makes it easier 
to find any particular star ; then it is only necessary to «e on fte 
map the quadrant and the approximate number of seconds friMn 
the zero line and the star can at once be found in the list, without 
any confusion such as often arises when signs are used. In deter- 
mining the positions of the bright stars the parallel wire 
micrometer of the large telescope was used in this way : it was 
adjusted until the parallel wires were in parallels of declination ; 
the fixed wire was then made to bisect the red star, and the other 
to bisect the star whose position was to be determined. The two 
stars were then allowed to transit the cross wire in succession 
several times, and the mean of the differences in their times of 
transit taken as the difference in R.A. between the zero 
and the star under observation. At each transit the position of 
wires showing difference of declination between the star and 
the zero was examined and found or made correct. Aft^r all 
the stars bright enough to have their positions thus measured were 
catalogued, an entirely independent set of measures was taken as 
a check upon the accuracy of the work, and the results will be 
found under the head of remarks. These measures were made on 
the 7th May. All the measured stars were then carefully plotted 
on a map in their relative positions, and this was used at the 
telescope as a guide for putting in the stars too small to be mea- 
sured ; the positions of these were frequently verified by eye-align- 
ment and triangulation, and then their co-ordinates on the map 
were measured and entered in the catalogue. From the catalogue 
thus formed, I plotted the stars directly on to the metal block 
from which the map has been printed One of the printed maps 
was then given to my assistant, and he measured the positions of 
all the stars on it, and arranged them in a catalogue, which was 
compared with the original It was found that I had omitted to 
plot two very small stars, and he had mistaken a white speck for 
a star, otherwise the catalogues agreed. It will be observed that 
the map extends much beyond the proper limits of the cluster. It 
was so extended for the purpose of taking in the remarkable black 
space which I have described. In the catalogue will be found the 
magnitudes and positions of 144 stars. Many of these aare 
extremely small, and it was impossible to measure with the 
micrometer their positions, because the light necessary to see the 
bright wire was sufficient to hide the stars. There are a few 
other stars scattered through the cluster, but so small that I have 
not thought it worth while to record their plaoea They are 
fainter than those I have put in the catalogue. The position of 
the red star determined by the transit instrument, and reduced to 
January 1, 1879, is— RA, lOh. 31m. 7-28a 3 Dec., S. 67* 37' 
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34*58". In the catalogue all the stars determined by putting thein 
in the map, and then measuring their places, have been marked E, 
to indicate that the position is estimated in the way described. 

A few words about the way this map has been printed may not 
be out of place here, since tlus is the first star map that I have 
prepared in this way. Some at least of the members present will 
remember that, at a recent meeting of the Astronomical Section I 
described a process by means of which any astronomical observer, 
with very little more trouble than is required to make a drawing 
of his work upon paper, may produce a block from which he can 
print as many copies as he requires. The process is not altogether 
new ; engravings are frequently made in type metal, but by the 
hands of trained engravers. I found that any lines marked on the- 
type metal or holes made into it, even with fine needle points, would 
print white, or more correctly, not print at all. For the reference 
lines then, I simply ruled them as I would upon paper, using a steel 
point instead of a pen^ for the stars I used either round punches or 
drills, with which holes of the required size were made in the metal ; 
and for the very fine white spots which are meant to represent star- 
dust I used a bundle of fine needles fixed together. The figures 
upon the block are simply punched in, and the words at the side 
are engraved. I have thus been able to produce a map. which it 
would have been almost impossible to get done by the ordinary^ 
methods of engraving, and I think quite impossible by lithography,, 
aud to do it myself in much less time than would have been required 
to draw it on paper and watch it through the engraver's hands. I 
consider this process of considerable importance to astronomers, 
because they will now be able to represent what they see without 
having the life filtered out of it by the engraver, simply because he 
cannot be made to understand what he has never seen. 



Catalogue of Stars in the **Gem" Cluster. 
List of Stars in A quadrant. 



No. 



Mag. 



Seconds 



Sees. Dec. 



before zero, south of zero. 



Remarks. 



1 


12 




20-7 


7-74 




2 


12 




0-8 


36 -ed 




3 


10 




11-8 


4214 


Micrometer 


4 


15 


E 


7-4 


47 00 




5 


15 


E 


3-3 


74-00 




6 


11 




6-7 


85*85 


tf 


7 


lOi 




171 


103-26 




8 


13 




12-9 


117-33 




9 


11 




7-9 


132-42 


tt 


10 


14 


E 


160 


188-00 




11 


13 


£ 


30 


195-00 





8. 

42-22 

85-70 

133-24 



42-06: 
85-92r 
131-60 



All marked E not measured witb micrometer. Total, 144 stars. 
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Stan in B qoadrant. 



No. 



Mi^r. 



Sect, follow- 
ing O. 



1 


15 


2 


10 


3 


15 


4 


12 


5 


16 


6 


15 


7 


15 


8 


16 


9 


15 


10 


10 


11 


17 


12 


16 


13 


11 


14 


12 


15 


9 


16 


12 


17 


16 


18 


llj 


19 


17 


20 


16 


21 


15 


22 


15 


23 


16 


24 


14 


25 


17 


26 


15 


27 


15 


28 


11 


29 


8 


30 


12 


31 


15 


32 


llj 


33 


15 


34 


13 


35 


8 


36 


13 



E 16-7 
1005 
E 37-02 
515 
E 28-50 
E 32-30 
E 13*60 

E 10-00 

65-50 

17-40 

E 2-00 

E 43-60 

23-70 

13-40 

10*55 

1-25 

E 20-00 

5-20 

E 53-70 

E 18-70 

E 23-00 

E 25-70 

E 4*80 

E 1-60 

E 39*70 

E20-00 

E 23-80 

110 

32-00 

21-10 

E 11-70 

29-35 

E 15-40 

E 7-0 

62-45 

22-00 



Sect. Dec 
south of O. 



500 
6-73 
7-00 
11*52 
1400 
15-00 
1700 

25-00 

25-00 

26-05 

3500 

35-00 

37-63 

39*29 

44*73 

47-80 

58-00 

58-56 

65 -CO 

67 00 

67-00 

67-00 

72*00 

75-00 

85-00 

86-00 

9300 

114*38 

115*86 

124*82 

168 00 

168*49 

173-00 

180*00 

188*51 

188*95 



B. 



Bemeasored on May 7, 9^ 9*75 5 '83 

10 5*25 11-47 



ff 



f f 



iOn following side of coal-aack too fault 
to measure difference in dedinatioii. 
BemeasuredonMay7, 9 17*70 27^09 






>> 






10 23*45 37-41 

9} 10*40 44-73 
12 1*40 47-28 



Stars in C quadrant. 




Fromxero. 



I 



Remarks. 



1 


13 


2 


10 


3 


15 


4 


13i 


5 


13 


6 


17 


7 


17 



3-95 

3-90 

E 9-50 

0*40 

410 

E 11-00 

E 18-00 



3414 
44-42 
47.00 
56*42 
57-73 
6000 
61-00 
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Stan in C quadrant — continued. 



Na 


Ml*. 


Before zero. 


Fromsero. 


Remarks. 


8 


10 


105 


69-35 




9 


13 


1905 


74-02 




10 


13i 


5-85 


97-34 




11 


17 


E 12-60 


9800 




12 


16 


E 3-60 


103-00 


. 


13 


16 


E 2-60 


110-00 




14 


11 


15-33 


113-27 




15 


16 


E 20-60 


115-00 




16 


8 


316 


119-30 




17 


17 


E 13-80 


121 00 




18 


16 


E 20-70 


127-00 




19 


15 


E 6-70 


138-00 




*J0 


16 


E 20-80 


140-00 




21 


13 


700 


152-84 




22 


9 


13-90 


154-33 




23 


13 


E 20-90 


167-00 




24 


13 


2-00 


169-00 


s. " 


25 


7 


1-97 


190-23 


Bemeasnred April 26th 7 20 190-07 



Stan in D qoadrant 



No. 



Maff. 



Seconds fol- 
lowing xero. 



Seconds 
fromsero. 



Remarks. 



1 


7 


2 


17 


3 


lOi 


4 


8 


5 


12 


6 


13 


7 


16 


8 


8 


9 


15 


10 


lOi 


11 


17 


12 


16 


13 


10 


14 


9 


15 


74 


16 


16 


17 


16 


18 


17 


19 


Hi 


20 


17 


21 


16 


22 


lOi 


23 


13 


24 


16 


25 


12 



0-00 
E 24-90 

19-60 

12-65 

41-10 

1-45 

E 29-70 

16-00 
E 8-30 

22-05 

E 49-60 

E 25-80 

4-60 

14-46 

2-90 

E 12-70 

E 11-00 

E 21-70 

64-10 
E 9- 6 
E62- 3 

10-65 

3-20 

E 8- 1 

44-00 



0-00 
0-00 
3-94 
7-78 
10-37 
11-90 
13-00 
16-67 
1800 
18*19 
19-00 
20-00 
26-87 
28-89 
31-19 
35-00 
37-00 
43-00 
43-59 
46-00 
53-00 
64-11 
66-83 
67-00 
71-59 



Fine bright red 
Bemeasnred 



>> 



r> 



star y zero. 

8. 

lOi 19-60 6-61 
9 12-66 6-98 



9 16-05 17-26 






10 4-65 
9i 14-66 
8i 3-00 



26-27 
28-62 
30-64 



tt 



11 10-85 64-86 
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» in D quAdlMlt— cetUmustf. 





E17 50 


75 «! 




5-70 


75-87 


15 


E2910 


8000 




13«5 


83-33 




E 3-30 


S400 




E 8-70 


95-00 




E 17-20 


97-00 




24 00 


100-15 




E 14-60 


103-00 




1110 


104-69 




E 17 00 


108-00 




E 10-50 


108-00 




E 33-50 


112-00 




E 3-50 


118-00 




12-75 


122-6G 




E 10-70 


125-00 




E 8-eo 


126-00 


9 


4-45 


131-71 




15-00 


132^ 




E 2100 


137 00 




E 6-70 


138-00 




E 23-M 


138-00 




1-40 


140-59 




13-65 


143-49 




11-42 


146-lB 




9-00 


147-99 




E 6-30 


iw-oo 




E 17-50 


153-00 




E 22-60 


IGS-OO 




40-55 


176-20 


Ifi 


E 36-20 


180-00 




E 5-60 


184-00 




E 22-20 


187-00 




32-30 


193-21 




E 18 00 


195-00 




12-00 


195-46 


13i 


29-40 


209-41 




£ 19-40 


210-00 




E ?-30 


217-00 




E 11-70 


217-00 




E 9-30 


223-00 




E 25-20 


232-00 




43-90 






E 59-30 


23300 


12 


36 80 


236-8! 


13 


E 13*0 


240-00 


10 


20-80 


243-48 



8 


5-75 


75-95 


9 


13-90 


82-84 


9i 


24-05 


100-83 


10 


11-00 


104-33 


10 


12-60 


12214 


10 
91 


4-55 
1475 


130-78 
133-08 


10 

10 


1-50 
1375 


140-45 
143-07 



10 12-40 I93-5G 



10 20-65 244.40 



I • 
I 

» 

I 



,J 



1 



35 



The International Congress of Geologists, Paris, i878» 

By Prof. Livebsidoe, University of Sydney. 



[Bead he/ore the Royal Society of N,8, W., 4 June, 1879.] 



The International Congress of Geologists held in Paris during the 
month of September last did not attract the amount of attention 
in England that it deserved ; for the proceedings of the Congress 
were by no means devoid of interest, but, indeed, were of some 
considerable importance, especially as several very valuable papers 
were read and discussed ; attention was also directed to certain 
lines of geological inquiry now urgently requiring the earnest 
study and consideration of aU geologists. The Conference was a 
very successful one, and arrangements were made for holding such 
gatherings triennially, a great number of the members present 
pledging themselves to work at certain questions and to present 
reports embodying the results of their labours at the next Con- 
ference, which it was decided should be held at Bologna in Octobei*, 
1881. The small amount of notice which the Congress attracted 
in England was probably mainly due to the fact that it took place 
almost immediately after the meeting of the British Association, 
and at a time when many other gatherings of a somewhat similar 
nature were being held ; many persons were doubtless surfeited 
with scientific picnics, and others were, at that time, compelled to 
start for their real holiday excursions if they wished to take advan- 
tage of the short amotmt of autumn weather then remaining to 
them. 

The Congress was opened at the Palace of the Trocadero on 
Thursday, August 29, under the Presidency of M. Bardoux, Min- 
ister for Public Instruction ; there were from 350 to 400 geologists 
present, including amongst their number many of the most illus- 
trioas geologists from all parts of Europe and America ; at this 
meeting the Council of Management was elected. 

It should be here stated that the first Committee was elected at 
Philadelphia, during the time the International Exhibition was 
being held in that town in 1876, and was composed as follows : — 

President : Prof. James Hall. 

Secretary : Dr. Sterry Hunt, F.RS. 

Messrs. W. B. Rogers, J. W. Dawson, J. S. Newbery, C. H. 
Hitchcock, R. Pumpelly, and Lesley, as American members — in 
addition. Prof. Huxley (England), Dr. Otto Torell (Sweden), 
and Prof. H. de Baumhauer (Holland), were appointed as foreign 
representatives. 
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COUNCIL 

Honorary Prettdtnt : 

M. Basdodx. 

PrtiadeM: 

Piof. E. Hbbb&t, Psiit. 

Vice-PraidenU : 

or England Mr. Thos. DAViDaoN, F.K-S., Brighton. 

, Australaiia Prof. LiynsiDOB, Sydney. 

, Belgium Prof. Db Koninci!, Li^ge. 

, Csnad* Dr. Stbhrt Hunt, F.R.S., Boaton. 

~ ' ,.. Dr. J. Stbenstrdf, CopenhAgen. 

... Prot. ViLusovi, Mailrid. 
... Prof. J. Hall, New York. 

, ... Prof. Daubhkk, Ecole des Mines, Paria. 

„ Prof. A.Gacsry, MuB. d'HiitoireNatDrellc^PwiA 

, Hungary VvA. Szabo, Boda Pesth. 

, Itoly Prof. Capkllimi, Bologna. 

, NeUierlaikdi M. van Baohsaueb, HaaTlem. 

, Portagal M. BiBBDto, Lbbon. 

. BoDnunia Prof. Stefhanesco, Bncbareet. 

, Buana Prof. Db Morllbb, St. Petenbnig. 

. Sveden and Norway Dr. Otto To&ell, Stockholm. 
Switzerland Prof. Faybe, Geneva. 

Burs. Barbahdk, J., Pragne, Bohemia. 

Brurt, M.A,, Prea. of the Qeological Society of Broueli. 
Chambbrlaih, Dir. of the GeoL Survey of Wiaconnn, U.S.A. 
Cook, G. H., Dir, Qeol. Survey of Hew Jersey. 
Qewalque, Prof, of Geology, lAbge. 
Dieulafait, Prof, of Geology, Haneilles. 
DupON7, Dir. Natural Higtoiy Maaeam, Bmaaela. 
Giordano, Inspector General of Mines, Italy. 
GoBSEbET, Pro£ of Geology, Lille. 
Hanks, J., San Fraitciaco. 
Haktsen, Dir. Geol. Institute, Hungary. 
Helland, Delente from Norway. 
Inostranzoff, Prof, of Geology. St. Petersburg. 
Jaccard, Prof, of Geology, NeufohftteL 
Lbnnibr, Dir. of the Museum, HAvre. 
LotuoL, Geneva. 

Lory, Prof, of Geology, GrenoWa. 
Lotjborkn, Prof., University of Lnnd. 

MAI.AISK, Delegate from the Royal Academy of Scienoea, Bnuaela. 
Matheron, Maraaillea. 
Mater, Prof. , University of Zurich. 
MoBiBRE, Prof, of Geoloj^, Caen. 
Pilar, Prof, of Geology, Univemty of Agnun. 
PiROMA, Delegate from the Institute of Venice. 
Rekevier, Prof, of Geology, Lausanne. 

Saporta (Comte do}, Oorr. Member of the Institute of Fitnce. 
Sella, late Minister for Public Works, Italy. 
Selwth, A., F.R.S., Dir. of the Geological Survey of Canada. 
SiRODOT, Prof, of Geology, Bennea. 
Winkler, Dr. T. C, Haarlem. 
SeertiarK* — Meeara. Broccbi, Dblaire, Sauvaos, and Vklain. 
Tnatta-er—k. Biochb. 
Omend Sardary — A. Janhettaz, 
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The propositions specially laid down, and previously published 
in the programme, for the consideration of the Congress, were the 
foUowing : — 

1. The unification of geological signs (i,e, colours and conven- 
tional signs). 

2. The discussion of various questions relative to the limits and 
chaiucters of certain formations. 

3. The representation of faults and veins. 

4. The respective values of the fauna and flora in defining beds. 

5. On the value of the mineral composition and texture of rocks 
in determining their origin and age. 

Some thirty and odd papers bearing more or less closely upon the 
above propositions were r^id and discussed. 

At the last meeting International Commissions were appointed 
to consider certain propositions, and to report upon them at the 
meeting to be held at Bologna in 1881. Three of the propositions 
are matters of the utmost importance to geologists ; and if they be 
well and honestly worked out, the result ^ould prove of the 
greatest use and benefit to Science. 

1. The International Committee for the Unification of Geological 
Signs is composed as follows : — 

For England Prof. T. McKennt Huohss, Cambridge. 

Australasia Prof . LrvERsmoE, University of Sydney. 

Belgium M. Dupont, Dir. of Nat. Hist. Mus., Brussels. 

Canada Mr. Sslwyn, F.R.S., Bir. Geol, Survey, Canada. 

Spain and Portugal M. Ribeiro, Bir. of the GeoL Survey of Portugal. 

United States ... Mr. Lesley, Dir. GeoL Survey of Pennsylvania. 

France M. De Chancourtois, Blcole des Mines, Paris. 

Hungary M. De Hantken, Dir. Geol. Inst. Hungary. 

Italy M. GioRDANA, Rome. 

Russia M. De Moelleb, University of St. Petersburg. 

Scandinavia ... M. Otto Torell, Dir. Geol. Survey of Sweden. 

Switzerland ... Prof. Rbmevier, Lausanne. 
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2. The International Committee for the Unification of Geological 
Nomenclature is as follows : — 

For England Prof . T. McKennt Hughes, Cambridge. 

Australasia Prof. Liversidgs, Sydney. 

Canada Dr. Sterry Hukt, Boston, U.S. 

Spain and Portugal Prof. Villanova, Ma4rid. 

ifnited States ... Prof. J. Hall, New Jersey. , 

France M. Hebert, Paris. 

Hungary Prof. Szabo, Buda Pesth. 

Italy Prof. CAFELLiNt, Bologna. 

Roumania Prof. Stephanbsco, Bucharest. 

Russia Prof . Inostrakzotf, St. Petersburg. 

Scandinavia ... Prof. Lt7in)GREN, Lund. 

Switzerland ... Prof. A. Favbe, Geneva. 
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3. The Committeo appointed to discuss the roles to be followed 
in forming a system of nomenclature is composed as follows : — 

For PalaBontology — 

MM. CoTTEAU, formerly President of the Creological Society ofFrance. 
DouviLLB, Mining Ensineer. 
Gaudby, Pres. of the Geological Society. 
GosSELET, Prof, in the Faculty of Sciences, Lille 
PouREL, Member of the Senate. 
De Saporta, Correspondent of the Institute. 

For Mineralogy — 

MM. Descloizkaux, Member of the Institute. 

Jannettaz, formerly President of the Geological Society of France. 

The members of these International Commissions are charged 
with the formation of local Committees in their respective countries ; 
each Committee is to have the power to choose its own President 
and Secretaries. 

The reports of the Committees are to be forwarded to the Cen- 
tral Committee at Bologna, by January, 1881. 

This Committee is charged with the duty of printing and dis- 
tributing these reports before the Congress meets in the October of 
that yeai\ 

The French Government has undertaken to print the proceedings 
and papers of the first session of the Geological and other Gob- 
gresses (some thirty in number), held during the Paris Exhibiton. 

The Geological Society of France threw open its rooms to the 
members of the Congress, not only during the actual week of 
meeting, but for some time before and after. Airangements 
were made also for several very interesting geological excursions, 
which were well attended, and went off most pleasantly and 
successfully. The Honorary President, M. Bardoux, Minister 
for Public Instruction, held a reception at the Ministry in honor 
of the Congress — the President, Mr. Hebert, and the leading 
geologists residing in Paris, notably the professors at the 
XJniversity and the Ecole des Mines, likewise most hospitably 
received the members of the Congress at their official residences. 
These social gatherings formed a most agreeable part of the 
Congress, especially as the opportunity was taken at most of them 
of bringing imder notice new specimens, diagrams, photographs, 
and other matters of interest. 

A very useful feature in the arrangements for the Congress was 
the publication by the Organization Committee of a very full and 
valuable *^ Guide" to the Geological and Mineralogical collections at 
the Exhibition and various public institutions in Paris, as well as to 
certain collections belonging to private individuals. This book 
(Guide du G^logue k TExposition TJniverselle de 1878, et dans les 
collections publiques et privies de Paris), consisting of about 160 
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pages, described the principal features of the different collections; 
and the plan with which it was accompanied indicated with preci- 
sion the exact positions within the Exhibition of the vanoos 
ooUectiona interesting to the geologists. Without this " Guide" 
many of the collections scattered over the vast building on the 
Champ de Mars might easily have been overlooked even by the 
most careful. The book is divided into three parts ; the first part 
treats of the Greologieal collections according to their range in 
time, or as it is headed — " Stratigraphical Geology," and was 
prepared by M. Hubert, with the assistance of several other 
members of the Greologieal Society of France. The notes have a 
special value, inasmuch as they are in each case signed by the 
contributor ; the remarks made by M. Zeiller, upon the age of 
the specimens of fossil plants from the New South Wales coal 
beds, sent by Mr. Wilkinson, will doubtless prove of very great 
interest to the geologists of Australasia, and I therefore venture to 
quote them here. 

n nons semble n^cessaire d*indiqner pourquoi nous rangeons ici dans 
Toolithe' lea plantes de Queensland et de la Nouvelle-Galles du Sud, claBs^es 
par M. Wilkinson, chef du service g^ologique de cette demi^re colonic, 
dans le terrain carbonif^re veritable (Upper Coal Measures). 

D est ^ remarquer que la plupart des g^olognes qui se sont occupy de ces 
fonnations ont ^t^ conduits par les caract^res de la faune k les regsuder en 
effet comme pal^ozoiques, et qn'au contraire, examinees au point de vue 
botanique, elles ont toujours ^t6 rang^es dans P^tage oolithique. EUes 
repoeent directement et en stratification concordante sur des couches dont 
M'Coy (Ann. and Mag. of Natural History, vol. XX, p. 155) les s^parait 
d^s 1847, et dont les fossiles indiquent en effet le terrain d^vonien et le 
terrain carbonif^re inf^rieur. On trouve ^galement dans ces derni^res 
couches quelques fossiles v^s^taux, d'abord k la base le Lepidodendron 
nothmn, Ung., ou peut-^reL. quadratum, Presl. (sp.), repr^sent^ dans la 
collection de la Nouvelle Galles an Sud par les ^chantiUons nos. 36 et 48, 
et dass^ par M. Wilkinson dans le d^vonien ; ensuite, k Port Stephens, 
claas^es d^uis le carbonif^e, avec des Spirifer, Productus, Euomphalus, etc., 
et dans les m^mes roches, di verses esp^ces qui correspondent bien au terrain 
carbonif^re inf^rieur ; nous citerons d^abord, de cette locality, un Knorria 
et des Lepidodendron pen d^terminables, puis de belles empreintes (^tiquet^es 
Otopteris ovata, dont Tune, representee seulement par une photographie 
(no. 54), est accompagn^e d'un Lepidodendron assez pen discemable, et qui 
nons paraissent 6tre, non point des Otopteris, mais bien des Palaeopteris, et, 
selon toute vraisemblance, le P. M*Coyana, CUspp. (sp.) ; avec Tun de ces 
Pakeopteris (no. 64), nous avons remarque un Sphenopteris appartenant au 
groupe du S. dissecta ; enfin un autre echantillon (no. 66) porte Tempreinte 
a'nne foug^re k pinnules tr^-divis^es, qui pourrait k la rigueur n'etre qu*un 
Palaeopteris lac^r^ k la suite de la maceration, mais qui cependant nous 
semble devoir ^tre rapporte au Sphenopteridium dissectum, Gcepp. (sp.), qui 
est aossi du carbonif^re inferieur. 

Quant aux couches de charbon elles-m^mes, les empreintes qui en pro- 
viennent et qui sont rangees dans la Collection du De^rtement des Mmes 
de Sydney sous les nos. ifi) k 175, avec le titre Upper Coal Measures, nous 
m o n trent les esp^ces suivontes : Vertebraria australis, M'Coy; Phyllotheca 
Hookeri, M'Coy ; P. australis, Brgt.; P. ramoea, M'Coy; une Equisetascde 
k f enilles presque compietement soudees en une gaine dentee, l&che, f ormant 
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un entoxmoir tr^s^ouvert, presque ^tal^ etiquette Phyllotheca et qui noos 
semblerait plutdt appartenir k un Equiaetum, GloesopteriB Browniana, 
Brongt.; G. linearis, M'Coy (1); Sphenopteris hastata? M'Coy; et un 
Echinofltrobus qui paralt £tre I'E. expansus, Stemb. (sp.) Le genre 
Phyllothe(», d^uvert en Auatralie, ne pouvait en 1847, k T^poque o4 
M'Coy ^crivait aa notice, aervir de base k de deductions positives, puisqu'il 
n'ayait pas encore 4it6 rencontr6 ailleurs ; mais il a ^t^ retronv^ depuia lors 
dans les couches de Nagpur, aux Indes-Orientales, consid^r^es comme 
ooUthiques, et dans lesquelles on trouve aussi les Glossopteris, ainsi que le 
faisait remarquer M'Coy ; et plus rtoemment M. de Zigno en a signals dans 
Toolithe du Y^ronais deux esp^ces trte-voisines des esp^ces austraUennea. 
Enfin, le c^enre Echinostrobus, qui, k notre connaissance, n'avait pas encore 
4t6 signal^ en Australie, est special au terrain jurassique, et TE. expansus, 
(][ne nous crovons avoir reconnu parmi ces ^chantiUons, appartient, k T^tage 
inf^eur, k 1 oolithe de Scarborough. 

Notons que les foesiles des *' Upper Coal Measures," qui fiffurent dans les 
vitrines de Fexposition de laNouvelleGalles du Sud, sont excSusivement des 
fossiles v^g^taux, et qu'on ne rencontre plus avec eux aucune des coquilles 
pal^ozoi'ques, Spirifer, Euomphalus, ou Productus, des couches inf^rieures ; 
il y a bien, sous le no. 96, une empreinte de Glossopteris avec Phyllotheca, 
dass^ dans le catalogue par M. Wilkinson avec ces coquilles, parmi les 
Lower Coal Measures (Lower Marine Beds) ; mais cette empreinte est sur 
une roche absolument diff(Srente de celles qui accompagnent ces fossiles, et 
semblable au contraire au grto schisteux des "Upper C^ Measures." 

n nous parait done certain que ces schistes k Phyllotheca, Glossopteris et 
Echinostrobus, doivent ^tre regards comme tout-k-faitdistmcts des couches 
anciennes k fossiles marins et k Pakeopteris sur lesquelles ils reposent, et 
dont ils seraient s^par^s par une lacune considerable, accus^e par le chaxige- 
ment profond qui s est op^r^ dans la flore. 

Le genre Phyllotheca se retrouve d'ailleurs encore plus loin dans la m^me 
collection en empreinte sur des roches semblables, et classe alors, sous le 
no. 179, dans le Trias, comme appartenant k Tetage de Hawkesbury et de 
Wianamatta que M'Coy rangeait dans I'OoIithe avec les couches k plantes. 

Quant au Pecopteris de cet etage provenant de Clarence Biver, et class^ 
sous le no. 180, il nous parait appartenir plutdt au genre Dichopteris, qui 
est egalement jurassique. 

Enfin, les empreintes de Queensland, expos^es par M. Foote, dlpswich, 
sous le no. 230, comprennent les Sphenopteris elongata, Carr. ; Cycadopteris 
odontopterokles, Morr. (sp.); et surtout, tr^s-abondant le Pecopteris 
austrahs, Morr., qui pr^sente avec le P. whitbyensis, Brgt., une res- 
semblance frappante. M. Daintree, dans ses Notes sur la G4ologie de 
Queensland (1), distinguait dans les formations carbonif^res de cette colonie 
deux syst^mes, et claissait le syst^me sup^rieur, renfermant ces diveraes 
espies, dans les terrains m^sozoiques, laissant au contraire dans le carboni- 
f^re veritable, avec les couches k Productus et k Spirifer, le syst^me in- 
f(^rieur, caract^ris^ par les Glossopteris. Mais dans une note qui suit le 
travail de M. Daintree, M. Carruthers (2) discutait cette idto, et, s^parant 
toutes les couches k plantes des couches k fossiles marins, concluait ainai : 
"Mes recherches me conduisent k consid^rer les deux syst^mes comme 
^tant presque du m^me &ge et k les ranger, d'accord avec Morris, M*Coy, 
Bunbury et Zigno, dans la p^riode ooUthique." 

Nous ne pouvons, quant k nous, conclure diffSrement, et il nous pandt 

2ue la presence du genre Echinostrobus dans les couches de la Nouvelle 
ralles du Sud vient encore confirmer avec plus de force Topinion de oea 
savants pal^ontologistes. 
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Tbe second part of the book treats of the oollectionB aooording 
to their geographical distribution. This division was prepared by 
M. Velaio, of the Sorbonne, one of the secretaries to the Committee 
of Organization. The third division of the book, devoted to the 
mineral collections and to mineralogical apparatus, is the work of 
M. Jannettaz, of the Sorbonne, who was General Secretary to the 
Congress. 

Although we are n6t likely to have a large body of geologists 
present at the approaching Exhibition in September next, I think 
a similar guide to the geological and minenJogical collections at 
the Exhibition and in Sydney might be prepared with great 
advantage to those who possess scientific tastes, and also to the 
public at large. I hardly like to propose that a Geological 
Congress should be held, because the number who could attend 
would be such a small one ; but the Boyal Society of New South 
Wales might, perhaps, with advantage join with the other scien- 
tific Societies to hold some special meetings, at which papers could 
be read and discussed, after the model of the British Association. 

The labours of the past and of the future geological Conferences 
should prove of peculiar value to the surveys now being conducted 
in Australia and New Zealand ; for any general and international 
system of signs and colours which may be recommended by the 
Congress could be adopted here and in New Zealand with 
comparative ease, and at but little expense, inasmuch as the 
respective geological surveys are at present merely in their infancy. 
The extent of countiy at present geologically surveyed and mapped 
is quite insignificant, not so with many other countries : some have 
had large areas surveyed ; in such, the cost of making a change in 
the printing of the maps would involve an enormous outlay. 

The geological collections and publications sent from Sydney to 
the Paris E^bition attracted considerable attention; the copies of 
the '^Bemarks on the Sedimentary Formations of New South 
Wales," by the late Rev. W. B. Clarke, F.RS. ; the « Mineral 
Map," and '< Essay on the Progress and Resources of New South 
Wfldes," which at one of the first meetings were distributed to the 
members of the Congress, were received with great pleasure, and 
the President proposed, on behalf of the Congress, a vote of thanks 
in acknowledgment of the liberality of the New South Wales 
Government. 

I much regret that as the papers read and discussed before 
the Congress have not yet been printed, I cannot, as I had 
intended, give you a condensed account of their contents and 
bearing, but I hope to be able to do so later on, when they shaU 
have been published by the French Government. 
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ISie Organizing Committee for the next meeting at Bolognft in 
1881 is oompoBed as follows : 

Pflrfron— His Majxstt tsb Kino of Italy. 
Honorary PreMdeRt—VL. Sblla, Preddent of tbe Aesdemyy Roibs. 



Messn. CAPSLLiNit The Mnsenm, Bologna. 
GastaiiDI, Prof, of Oeolosy, Turin. 
Tabamslu, Prof, of QeoloBY, Pavia. 



GastaiiDI, Prof, of Geolosy, Tnrin. 

>loBy, 
OMBom, Prof, of Geology, Padua^ 



MENBOHna, Prof, of Geology, Piuk 
PoNZi, Prof, of Geolo^, Borne. 
GioBDAKA, Chief Ennneer of Mines, Rome. 
GnisoAKDi, Prof, of Geolognr, Naoles. 
GsMHSLLABO, Ppof . of Geology, Palmero. 
De Pibona, Prof, of Geology, Venioe. 

The Italian Government and the Municipality of Bologna have 
offered their assistance in making arrangements for ike receptiim 
and convenience of the members of the Congress daring their stay 
in Bologna. 

With regard to the Anstralasian Oommittees, with the formation 
of which I have been charged, I have merely to add that I hope 
to communicate with those interested in the subject at an early 

CNwe. 



Disoussioir. 

* 

Mr. MooRK, F.L.S., supported the suggestion made by Plrofessor 
liversidge, that special Scientific Meetings should be held during 
ttie Sydney Exhibition, and that it would be highly desirable to 
have a conference of Botanists, to endeavour to settle the question 
of Botanical synonyms and nomenclature. 
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The Water of Sydney Harbour. 

By Rev. W. Hey Sharp, M.A., Warden of St Paul's College. 



[Bead btfore the Royal Society o/N.S. W., 4 AuguM, 1879.] 



IfUrodtMstory. — There are not wanting in the city of Sydney and 
its neighbourhood forcible reminders that the citizens have 
not yet successfully solved the pressing though unheroic 
problem of keeping their surroundings pure and wholesome. 
I have, however, no intention of meddling, except quite in- 
directly, witii the difficult and expensive ideas suggested by 
the need of sanitary improvement. The question here asked 
and partly answered is a question of simple fact Whatever 
may be the right way to cleanse the city and its suburbs, it is 
plain that at the present moment a large amount of impurity 
finds an obvious and easy outlet in the harbour. The observa- 
tions recorded in the present paper were undertaken from a desire 
to ascertain to what extent the harbour is affected by this treat- 
ment. It is hoped that a sufficient apology for offering to the 
Royal Society of New South Wales such results as have been at 
present obtained may be found in the appeal for increased con- 
tributions from private members contained in the Vice-President's 
address at the commencement of tiie present Session. 

PaH selected, — ^The portion of the harbour hitherto examined is 
the irregular basin comprising Darling Harbour, Blackwattle 
Oove, and Rozella, White, and Johnstone's Bays. The group of 
inlets indicated by these names has an aggregate superficial area 
of about 1,800,000 square yards. Its shore-line is approximately 
eight and a half miles in length. The opening by which this 
exceptionally land-locked region communicates with the main body 
of the harbour is only about 400 yards wide. It wiU be seen 
that, from its great length of shore-line and its narrow outlet, the 
group of bays under review will be peculiarly liable to receive and 
retain impurities from the wharv^ manufactories, and other 
accessories of a busy and crowded life, with which it is to a laige 
extent surrounded. 

Jlethod. — For the present purpose the examination of a sample 
of water consists in determining the quantity of ammonia present 
in it in solution, and also the quantity of ammonia yielded by the 
destruction of the organic matter which it contains. There are 
thus two stages in the process. A measured volume of the water 
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is distilled in a glass retort, and successive portions of the 
distillate are examined for ammonia by means of the extremely 
delicate test known as Nessler's Beagent This reagent yields, 
in solutions containing ammonia, a yellowish brown coloration, 
which varies in tint according to the quantity of ammonia present 
It is thus possible, by means of pure water and a standard 
solution coEing /known quan^ of anunonia in a given 
volume of liquid, to mutate the colour produced by the water 
which is being examined, and so to estimate with great accuracy 
the amount of ammonia which it contains. The Uquids for com- 
parison are contained in tubes or cylinders of white glass, placed 
side by side upon a white surface. The depth of liquid being the 
same in each tube, a very slight difference of shade can be detected 
by looking through the liquids from above. The ammonia yielded 
in this ihe first stage of the process is termed '* free." 

When the distillate no longer shows signs of ammonia, the dis- 
tillation is suspended until a solution of potash and permanganate of 
potash, previously well boiled, has been introduced into the retort. 
By this means, on continuing the distillation, nitrogen present in 
organic matter is converted into ammonia, and the quantity of 
this product is then measured as before by the Nessler test. This 
second yield of ammonia is distinguished as " albuminoid." The 
process thus slightly sketched is described in detail in Wanklyn 
and Chapman's book on "Water Analysis," and less fully in 
Thorpe's " Quantitative Chemical Analysis." 

The results of this process are registered in terms of the litre 
as a unit of volume and the milligram as a unit of weight. It 
may be observed that a given number of milligrams per litre may 
also be read as the same number of parts per million. By means 
of the Kessler Keagent it is quite easy to measure so small a 
quantity of ammonia as the one two-hundredth of a milligram in 
fifty cubic centimetres of water, or in other words, one part of 
ammonia in ten million parts of water. 

Standard of comparison, — The natural standard of comparison 
for the harbour water will of course be the water of the ocean 
outside. But before considering the water of the ocean, it may 
be well to instance the amount of ammonia, free and albuminoid, 
found in some samples of ordinary drinking water. 

a. DrinMng water. — It will be remembered that the month of 
May last was a time of heavy and continued rainfall. During 
that period I made three analyses of Sydney drinking water taken 
from a tap on the Newtown Road. The quantities of ammonia 
found in this water were as follows : — 

Free. Albuminoid. 

May 17 -014 "07 

„ 22 ^XW -068 

June 5 *006 '065 
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Water taken from a large underground tank at St Paul's 
College during the same period was found to be purer still — 

Fn9, Albuminoid. 

May 16 "00 -028 

„ 21 -00 -03 

June 2 -005 -03 

It will be seen that both these waters were almost free from 
ammonia in solution ; and that in the case of the latter at least, 
the quantity of ammonia yielded by oiganic matter was very 
smalL 

B. Ocean water, — ^To pass now to the water of the ooean« I 
have not had the opportunity of examining water taken from the 
-open sea, or at any considerable distance from the harbour mouth, 
llie samples analyzed were collected on the beach near Waverley. 
The results varied within small limits, giving from *01 to "OS 
mgrms. of free ammonia per litre, and *03 or *04 mgrms. of 
ammonia from organic matter. 

Harbour water, — ^The difference between the ocean water and 
the water of that portion of the harbour with which we are here 
conoemed was found to be very marked. 

a. Blackwattle Cave, — To take first the neighbourhood of the 
embankment at the head of Blackwattle Cove. Samples of 
water collected near the western end of this embankment on May 
22nd and 30th, at three hours' ebb, yielded free ammonia 1 '7 and 
1'13 respectively, and albuminoid ammonia *72 and *78. In 
other words, there was dissolved in these waters an amount of 
free ammonia from a hundred and ten to a hundred and seventy 
times as great as was found in an equal bulk of most of the 
samples of water from the beach at Waverley. It was soon 
apparent that this excessive impurity was due to a small creek 
running into the cove not far from the point at which the water 
had been collected. An examination of the water of this creek on 
June 6th showed that in spite of the copious downpour of rain 
during the previous four or five weeks it contained 4*35 mgrms. of 
free ammonia per litre, and '61 mgrms. of albuminoid ammonia. 

On June 2nd and 5th I examined water taken from points near 
the centre of the embankment The former sample was collected 
two and a half hours before high-water ; the latter about low- 
water. [There happened to be some eccentricity in the Herald 
tide notice on that day.] These samples, though differing con- 
siderably from each other, were both very much purer than those 
last described. The precise quantities of ammonia were as 
follows : — 

Free. Albuminoid. 

June 2nd -24 *11 

„ 6th -42 -13 
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^ Glebe Point. — The peninsula of Pyrmont serves to divide the 
system of bays we are considering into two divisions, an eastern 
and a western. One more ^maljsis was made of water collected 
from the shore of the western cUvision. This was taken from 
Glebe Point on May 27 th, about an hour before low-water. It 
yielded free ammonia *25, albuminoid *28. 

y. Wharf y Brskinesireet — ^On the eastern or Darling Harbour 
side of Pyrmont two samples were collected from the shore. Both 
of these were taken from a wharf at the foot of Erskine-«treetw 
The following results were obtained : — 

Free, Albrnntnold. 

May 24th (half an hour after low-water) ... *66 ... '11 
June 9th „ before high-water) ... '34 ... "22 

The high-water sample yielded only half as much free ammonia 
as the low-water sample ; but in respect to albuminoid ammonia 
the relation was exactly reversed. This may serve to illustrate 
the great variations and irregularity in regard to the amount of 
organic matter present in the harbour water. 

& Glebe Islcmd Bridge and Pyrm^mt Bridge. — It had now be- 
oome apparent that water collected from the shore at different 
points, or at different times, varied very largely in its degree of 
impurity. This was naturally to be expected as the result of the 
uncertain distribution and varying character of local sources of 
disturbance. I thought, however, that water collected from the 
centres of the Pvrmont Bridge and of the bridge to Glebe Island 
would show a much more uniform character, ^e first trial from 
Pyrmont Bridge was made on June 2nd, at four hours' flood. 
Five days afterwards a sample of water was collected from the 
Glebe Island Bridge, about an hour and a half before low-water. 
The results of these two analyses agreed very closely together^ 
being, in respect to free ammonia, '58 and '61 mgrms. respeo- 
tively; and in respect to albuminoid ammonia '26 mgrms. in 
both cases. This appeared to confirm the expectation of finding 
the water in mid-stream more uniformly mixed ; but the ^h 
parent confirmation turned out to be purely accidental. On two 
subsequent days water was collected from both bridges at from 
two to tbwe hourg Wore high-wat^y, The results for the westem 
bridge were ;--« 

June 12 "26 *19 

I, 1| ... ... ... ... ».» »•• •*• '*'' ^^ 

Those for the. eastern bridge were — 

June 12 ... ... ... ... .«• ••• ••• •*■ *" ^ 

,1 1/ ... ... ... ... ••• ••• ••• •■■ •*' *^ 

Instead of the close agreement expected, we have here a contrast 
of the most pronounced and unmistakeable kind. Indeed, it 
happened, curiously enough, that the samples collected from the 
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two bridges were respectively the purest and the foulest which I 
have met with in this portion of tiie harbour. That taken from 
the Glebe Island Bridge was nearly as free from ammonia as a 
tolerable drinking water ; that taken from the Pyrmont Bridge, 
though collected in mid-stream, was even more impure than tiie 
water collected at the embankment in Blackwattie Cove, in the 
nei^bourhood of the polluted creek above described. 

Conclusion. — I am not aware whether any similar examination 
of the water of the harbour has been previously made ; nor do I 
pretend to know what degree of contamination in the water is 
likely to be injurious to tiiose who live in close proximity to its 
ahores. Whetiier the work above described has any interest or 
value beyond that of a private exercise in the use of an attractive 
method of analysis is a question which must be left for others to 
decide. 
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On the Anatomy of Distichopora — ^with a monograph 

of the genus. 

By the Rkv. J. E. Tenison-Woods, F.G.S., F.L.a, Hon. Mem. 
Roy. Soa, N.S. W. 3 President of the Linn. Soc., N. S. Wales, Ac. 



\fittad htfort the Royal Society qfN.8. W,, 6 Auguat, 1879.] 

The family of the Stylasteridoi has attracted so much attention 
lately in connection with the deep-sea dredgings, and the impor- 
tant researches of Mr. Moseley, naturalist to the *' Challenger/' that 
I need offer no apology for tiiese brief researches on one of the 
least known of the family — ^the genus DisUchopora. As far back 
as 1859 I sent specimens of this singular coral to naturalists in 
England, who could give me no information concerning them. 
The species sent home was described by Dr. Gray,* but beyond 
giving it a name and a brief description nothing was done. It 
was quite obvious that it must differ from every other kind of 
coral, but its peculiarities remained without explanation, and 
its relations or affinities unknown. From its appearance one 
would imagine that it was on the boundary-line between Polyzoa 
and Anthoasoa, and indeed this was the origin of my interest in 
the solution of its anomaliea At that time I was becoming 
acquainted with the vast quantities of fossil polyzoa and corals in 
the tertiary formations of South Australia, all new^ to science, 
and beloAging not only to new genera but families. The first step 
in their elucidation was to find out their connection with the living 
fauna. But I soon found that the living fauna was almost as 
unknown as the fossil This led me to send many specimens to 
Europe, seldom, however, with any satisfactory result. I then 
saw Idiat the work must be done, as far as it could be done, by 
Colonial naturalists. 

One of my earliest puzzles was Distichopora, As early as 1858 
I made some of the drawings which illustrate l^is paper, and I 
arrived at some of the conclusions which I embody here. As soon 
as I had seen the results of Agassiz's studies on the genus MiUepora 
I came to the conclusion that Distichopora was one of those forms 
which, like the MiUeporeSy belong more to the medusse than corals. 
Belying upon the remark of Milne-Edwards, that the line of de- 
marcation between these sub-kingdoms was the dermal organs of 
reproduction in the one case and the visceral organs in the other, 
I had already arrived at the supposition that the '^ ampuUcB " were 

* Proc ZooL Soc, 1880, p. 2i4. 
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the exodermal reproductive organs of BistichoporcL I never had 
until lately an opportunity of studying the animalB alive, and in 
the meantime Mr. Moeeley had ably and satia&ctorily decided 
the whole question in those brilliant reseaxches which I shall refer 
to further on. After all that he has done, I consider the observa- 
tions I have to offer here as a very trifling contribution to the 
stock of knowledge on the subject. Though they are original, 
there are few that will be new. During the long period over 
which my observations have extended, I have been enabled to 
work out the literature of the subject as I think pretty com- 
pletely, and this, with the remarks on the new species I here 
introduce to scienoe, will be all that I propose to add to what Mr. 
Moseley has given to the world. 

The genus Distichopora waa originally erected by Lamarck* for 
a coral which had previously found its place among the MUUpom, 
It was described by Dr. P. S. Pallas in his summary of Zoophytes 
{EUnchuB ZoophUorum) published at the Hague in 1766.t He 
placed it among his MiUepora^ which were thus defined : ammal 
vegekmsy earaUium, aolidkuoulumy ramodum^ pori$ eulindraeeof, 
in aadn perpendumlaribus, eoeserens* This is the old T.mn^Mi 
definition, and included a very heterogeneous assemblaga The 
species referred to was mentioned by Bumphius in the Herharum 
Amboytiense (Amsterdam, 1750) as Lithodendrum saceharaeffun 
rubrum (voL vi, p. 243). PaUas supposes that the species he 
describes was meant^ but as his is of a violet colour, which is very 
constant) Humphius would have hardly designated his rubruuK 
It is much more likely that another species, JD, eoccmea or 
J), rosea, was designated by Humphius. Pallas does not ap- 
pear to have known them. The species he named MUUpeara 
violaoecL The following is his diagnosis: McuuUb conUUna 
in rupibu8 diffuMB, attwrgefUet, romulis teretihus^ obtusis, Mfd^ 
fleasuotif, passim ramosisy verrueotisvey sesquipollioaribus. Sub^ 
stantia intus tubulis wuculosaj ffiolaoeo-aUnda, in supetficie tenenimm 
seahra et steps pulcherrimo florum sambudX colors tinda, JP&r 
ramulos eatus sutura vulao Una plerumque oppositaj lonmiudi^ 
notes y eellulosa seu esp ports eoneatenatw decurrunt. In amo usdnm 
^pecimindms observann passim creifras in superficie hulhdasy jualem 
Ml adusto ghUine fere surgunt ; qute oovjraotm eeUuhsJMstm 
latmtem prodiderwU effloresoewHumqne polgporum gmnmuhs ss9e 
videntur. Locus: Mare Indieum tunde eum Isms ocreacea e$ 
GoBQONLi BVBJSR09X promiscue allakim habeo. 

• Hist. Nat. d^Anim. a. VeriibreB, Ist edit, vol. ii, p. 198. 

t There were no plates to thia edition, which is a small 8vo. Angflher 
was pabhshed in 1768 by Boddaert, at Utreoht, with pbtes. I have no* 
seen any oony of it. 

t The pale yellow of elder flowen is, I roppoee, mea&t» though the 
simile is rather far-f etched. 
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Ellis knew the species, for he describes and figures it in his Nat. 
ffist. qf Zoophytes, p. 140. Mjllepora yiolacsa. Jf. in plcmo 
ramo9a^ ramulU OMendmUihua, flexuoiia, tereti impressis^ stUwra 
poroaoy fnarginem ambiente. He adds : " This coral is of a &ae 
violet blue. It rises from a spread base about three inches high. 
Besides the line of large pores which surround the margin, there 
are two rows of small pores on each side of it. The surface when 
magnified is rough like shagreen, and here and there upon it there 
axe clusters of little warts, like studs or bulluke, which may pro- 
bably be its ovaries. When the branches are broken across, there 
appears in the middle a row of three or four large pores sur- 
rounded by small ones. I had formerly a specimen of this coral 
firom W. Webber, Esq., F.R.S., and very lately some complete ones 
from Mr. Banks and Dr. Solander, that the divers had fished up 
about the islands of the South Sea." There is no reference to any 
plate, but on turning to plate 26 we find a very excellent drawing 
(fig. 3), with a slighUy enlarged fragment in fig. 4. In the ac- 
companying letter-press it is stated that no eiqplanation of this 
plate was found amongst Mr. EUis's papers. Lamarck, with his 
usual accuracy, recognized the plate, and gives the following defini- 
tion : — ^^DiatichoporcL Polypiary stony, solid, attached, branched, a 
litUe compressed. Pores unequal, margiwdj disposed on the two 
opposite edges in longitudinal series, and in the form of sutures. 
(hi the sur&ce of the branches there are a number of steUiform 
warts gathered in places. Folypariaan lapideum, wlidukianj 
ratnosumy fiacwm^ eompreasiuBciilum. Fori inasquale&, margi- 
naleSf longitudiruditer seriatiy aatturam diaticham mentientes, 
Vemuus steUatcBy ad auperficiem ramorum paastun aeervatcB, Ob- 
sen?ation8. I cannot avoid the necessity of separating from the 
Mill^>ores the MiMepora violacea of Palhts, and forming with it a 
distinct genus. This coral presents such singular characters in 
the form and in the disposition of its pores that although it is the 
only species known with this peculiarity, it is probable that others 
will be discovered of the same genus. Its characters equally 
remove it from millepores and retepores, and escharas, but its 
substance is more solid, and it cannot properly be placed amongst 
any of the genera with stony polypidoms. Diatichopora violacea, 
2>. ramoaa; ramtdia (ucendenMuSy Jtexucaisy tereti compreeeie* 
MiUep. violacea. PalL Zooph., p. 25a Solander and EIL,* p. 140. 
Habitat^ Indian Ocean and Ajistral. My collection.'' 

* Tlie reason why no reference to the plate is found in Ellis's work is this ; 
EUis was publislung it with the assistance of Drs. Solander and Fothezgill, 
iiia latter giving peooniary aid. EUis died Oct. 15, 1775, when the oook 
was far on towards completion. Dr. Solander was then engaged at the 
Kitiah Mnseom, and could not do mnc^ alone. Dr. Fotherjml died in 
1780, and he was soon foDowed to the ffrave by Solander (in 17S2). Umd 
Inr »r Jos. Banks, the book was published in 1780* just as it was, by Mrs. 
Joartha Watt» a surviving daughter of Ellis. 
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In BlainvilliB's Mawml cTAetinologie p. 416, we find the follow- 
ing reference : — " Animal unknown, contained in cellules of two 
sorts, one stelliform, scattered, extremely superficial, and leaving 
few traces; the others poriform, deep, unequal, forming three 
lateral series on each side of the branches of a calcareous poly- 
piary, dendroid, fixed, composed of compressed branches, obtuse^ 
rounded, subflexuous, vasculo-tubulous in the interior. 2>. 
violacea. Lam., Encyclo, MHhodiquey p. 481, No. 1, a b^ 
Atlas (Atlas to the Manuel d^Actvnologie^ where the figure is a 
very poor one, though the general idea of the coral is more exact 
than that of Ellis), pL 55, fig. 2. MiUepora violacea. linn. 
Gmelin, p. 3,785, No. 12. Red Sea and India.* Obs. This 
genus has been established by Lamarck for a polypiary differing 
from every known Millepoi'a In effect all its sur&ce is covered 
with stelliform ceUules, polygonal, extremely superficial, so as to 
be seen with difficulty, while on each side of the branches are 
round or oval holes, rather deep, disposed in three longitudinal 
series, those of the medium line being the largest f as the animals 
are lodged there. We cannot be sure of this, though it seems 
probable. What is certain is that the polypiary is extremely 
porous and scarcely solid." Blainville places the coral in the 
class Polypiaria, sub-class Stony Polypiaria, family Millepora. 
His observations are incorrect in two particulars — first in r^ard- 
ing the wart-like clusters as one of the kinds of cells ; and 
secondly, as to the polypiary not being solid. Dana also mentions 
the genus in his Synopsis of tlie Report on ZoophyteSy 2nd edit. 
New Haven, 1859, p. 15. t ^' Genus Distichopora. Lamarck. 
Bamose, quite small, branched in a plane. Corallum firm, branches 
often a little compressed, and a cellular furrow on two opposite 
sides extending over the extremity." 

1. Diatickopora molacea, Lamarck. Violet, with the tips a 
little yellowish ; 2 to 2^ inches high and ramose ; branches some- 
what compressed, dichotomous, 1 to 1^ line broad. Plate 60, 
fig. 3, corallum nat. size ; 3 a, extremity of a branch magnified. 
East Indies and Pacific, Paumotu, Archipelago. 

* This shows how little the habitats of the older authors can be trusted. 
I don't know where Blainville obtained his habitat. Ellis says the Pacific. 

fTurton, in his translation of Gmelin, says this, but his description is 
extremely obscure in all but the habitat, thus — " South Sea Islands, about 
3in. high, with two rows of small pores each, side the margin, besides the line 
of larger ones surrounding it. Surface rough, with here and there dusters 
of little studs. '* Turton^ Ijnnnus, voL iv, p. 636. 

t It must be borne in mind that the first edition of Dana's Zoophytes 
was the only one which had the atlas of plates, of which, unfortunately 
through a mistaken economy of the American Government, onl^ 200 copies 
were printed. The Report on Zoophytes which accompanied it was a 4to 
volume of 750 paffes, published in IsA. A second edition of this in 8vo. 
172 pages, was published as above. 
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2. I)i8tichop(nu gracilis, TyBJiSL. Reddish; more slender than the 
viol(ice€ty ramulouB ; branchlets one-third as broad, at summit about 
a third o£ a line. Plate 60, fig. 4, corallum natural size ; fig. 5, a 
variety(1)naturalsize; 5a 56, views enlarged. Paumotu, Archipelago. 

Dana makes no further remark. It is rather singular 
that Milne-Edwards, in his Hist. Nat, des CorcUlaires, in 
which he refers to almost every coral and eveiy author on corals 
known, makes no reference to this singular genus, nor to the 
observations of Pallas, Lamarck, or Mlis, except in the ap- 
pendix, including it in the sub-class Cnidiares, or corals imperfectly 
known, or the affinities of which are doubtful. His observations 
are as follow : — Grenus Diatichopora. " Lamarck has established 
this genus for a very singular polypiaiy, which Pallas had de- 
scribed under the name of MiUepora violacea, but which is known 
in only a very imperfect manner. The soft parts of this zoophyte 
have not yet been observed, and after the study we have made of 
the interior structure, there still remains much uncertainty as to 
the place it ought to occupy in a natural system of classification. 
Most naturalists consider it as belonging to the great division of 
Madreporaria, and in effect it has some points of resemblance with 
the FavonteSf but in other respects it is very remote, and appears 
to me to have more analogy with the Alcyonaria. It has a 
dendroid habit, and is composed of almost cylindrical branches, 
somewhat twisted and nodulous, outspread on a vertical plane, 
and which presents, on the same plaiie at each side, a groove 
occupied by pores with an irregular contour. On making a ver- 
tical section, it is seen that these orifices are the termination of as 
many long tubular cellules, which are disposed in bundles and 
ranged transversely on two or many planes, as I have represented 
in the atlas of the great edition of the Regne Animal de Cuvier 
(Zoophytes, pL 85, fig. 46). After being raised in an almost 
straight line, these cellules curve from both sides, so as to repre- 
sent a kind of fan. They are nearly cylindrical at first, but open 
out gradually as they ascend. Towards the summit they become 
distorted by mutually pressing upon one another, and terminate 
by orifices, which are generally triangular and disposed in a single 
line at the extremity of the branches in two vertical lateral 
ranks. On the two opposite surfaces of the branches comprised 
within these series of openings the polypiary is thickened, and 
presents a very compact structure whidi is a little granulosa 
Finally, on the edge of the lateral groove, where the ends of the 
cells are disposed, one observes a series of little cii'cular openings, 
which appear to be nascent cells analogous to the larger tubular 
cells already mentioned. There are only two species — one recent 
and the other fossil.*'* Mons. Edwards then describes the two 

* BkL Nai. dea CoraUairea, vol. iii, 1860, p. 450. 
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species. Ke says that the clusters of warts are not perf orated, 
but they are so when old, but the perforation is generallj at the 
side. He adds that his specimen came from the island-^ Timor. 
He also describes the fos^ species noticed by Defrance in Miche- 
lin's Iconographie Zoophytologiqfie, Description des Polypiers 
fcssUes de France, <bc, (Paris, 1847), p. 168, plate 45, fig. 11. I 
give a copy of Defrance's— or rather Michelin's — figure, which is 
evidently a Distichopora closely allied to our species in Australia. 
It is found at Chaumont (130 miles E.S.E. from Paris), in the 
Eocene Calcaire grossier, and in the same deposits at Yermandois. 
It is a thick-branched polypiary without warts ; but the dots seen 
in the figure (fig. 16) show that it had them, but they are broken 
away, and form the areolar scars to be referred to subsequently. 
Defrance says of the fossil that, without knowing something of 
the soft parts of the animal, it would be in vain to discuss its 
analogies.^ 

Milne-Edwards refers to drawings of the sections of Disttcho- 
poray which I have not seen),t but I give here a figure (fig. 13) of 
a section of a new species — D. limda, nobis — which shows the 
fanlike structure to which he refers. It is very singular that the 
columella or style seems entirely to have escaped him. Had he 
noticed that, and its constant absence from the secondary pores in 
this genus, he would hardly have supposed that the latter were 
nascent calice& 

I especially draw attention to the fact that a fossil species is 
found in the earlier formations, — a fact amongst many others which 
daily confront us of extinct European Tertiary species having 
living representatives in the Australian seas.^ In Polyzoan organ- 
isms we have another instance in the genus LwauLUes, I have not 
been able to refer to the works of Schweigger (op, eiL), but it is 
not necessary, as he had no new observations to offer. 

Dr. J. R Gray described a new species of Distichopora in the 
Proc, Zool Soc, for 1860, p. 244. His short paper on the subject 
is as follows : — 

*^ Distichopora coocinea, n.a — ^Coral, bright crimson, much 
branched, compressed; branches rather fan-shaped, expanded, 
placed on each side of tiie stem, the sides of the branches rather 
compressed ; the main branches with a sub-central series of small 
compressed tubercles, like the commencement of new branches. 
Lateral pores narrow, cells smalL The upper surface of the stem 
with many short furcate branches ; hab., Pacific Ocean, near New 
Caledonia, in deep water. This species differs from the only other 

* M. Edwards had also referred to the genns in his portion of the second 
edit, of Lamouronx, vol. ii, p. 505. See alBO Lamouronx, Expos, MUh^ 

5. 46, pi. 26; Encydop, Zoophyt,, p. 256; Schweigger, JSeobachtungen ii. 
Tatiir. HisL ReUen, pi. 6, fiff. 61 ; nandbuch, p. 4317 
^f Except the copy m MoBely'a Croonian Lecture. 
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reoeiit spedes of the ganus known, not alone in the beautiful 
bright crimaon colour, but also in the form of the stem and 
branches, which in this coral is much more compressed, broader, 
and witii shelving edges, giving it rather a sword-like appearanoe. 
The lateral grooves containing the cells are much narrower, the 
polypiferoua cells much smaller. In one specimen, the small 
oblong, compressed tubercles in the middle of the upper side of 
the branches are produced into simple forked, or sometimes more 
subdivided short branches. The apices of the branches which 
have been broken and reproduced are whitisL The surface of 
many of the branches, as in i>. violacect^ is more or less crowded, 
with convex circular elevations, or slight tubercles, which appear 
to be hoUow or blister-like, wiiJi rather thick parietes." 

In figure 8 I give a sketch of the coral, which I do not think 
has been figured before. I shall give a more minute diagnosis 
Bubeequently. I have seen no iype specimen, but I think there 
can hardly be a mistake about the species. No other known to 
me has the peculiar lines of small branchlets running up the main 
stems in almost a linear series and jutting out at right angles 
from it These always have pores through the centre, both gas- 
teropores and dactylopores. The species is so very commonly met 
with that I am inclined to think it is to be found on the New 
South Wales coasts. 

In the BuUetm of the Museum of Compa/rcUive Zoology (Cam- 
bridge, U. States) for 1868, 1 am informed that Count dePourtales 
bas given some observations on the genus Distichopora. I have 
not seen the paper in question ; but in the Ptoc. Zooh Soe. for 
1871, p. 281, Mr. W. Saville-Kent refors to an opinion given by 
the Count de Pourtales on the genus. He says that the structure 
of the calicos in Distichopara is identical with what obtains in 
StyUuAer and AUoporOf with the exception that the calices are con- 
fluent. This structure is a tendency for the septa to unite and 
form with its loculi a ring of pores around the central 
dumber or columella (see ^. 15). In respect to the calioea 
being confluent, he adds that Distichopora bears the same re- 
lation to StyUuter and AUopora that lAthophyUia and Dasy- 
phyUia do to Mussa and SymphylUa among the AstreidcSf 
the latter having confluent oJices, while the former have them 
always distinct* Count de Pourtales further states that he con- 
siders Distichopora to be more closely allied to AUopora than to 
Siyla&ter, In this Mr. Saville-Kent difiers from him, as he 
regards the lateral and serial disposition of the calices as indicat- 
ing an origin from primary alternate distal raider than froQi an 

^ * Prof. VerriU makes no distinctioa between Mussa and SfymphyUia ; the 
difierences between them, he states, being dependent on the mode of 
growth, which may vary in the same species. 
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irregularly scattered gemmatioiL Mh Saville-Kent then describes 
a new species, which he names JDistichopora rosea. See Froc* 
Zocl. Soc. 1871, loc cU. 

The wart-Hke clusters so frequently referred to are made one of 
the features for classifying Stylaaters. M.-Edwards says of that 
genus that the branches have in various places clusters of vesicular 
tubercles. S, gracUis^ roseusy gemmascens and granulosus all have 
them. Mr. Saville-Kent and others name them " ampuUse." 

I am indebted to the Croonian Lecture* of Mr. Moseley, on the 
structure of the StykuteridcRj for the following. Ck>unt de Pour^ 
tales, in his Deep Sea Corals {lUustraied Caialogue of the 
Museum of Comparative Zoology cU Harvard College^ No. 4, 1871, 
p. 33), writes as follows : — " F^fessor Yerrill first recognized the 
close affinity of JDistichopora^ ErriruL^ and Stylaster. BvU. Mus. 
Comp, ZooL, No. 3, 1864.) In his notes on the Badiata (Trans. 
Conn. Acad. voL I, 1870) he adopted a suggestion of mine to 
make a distinct family of the Stylasteridce, which he places in his 
sub-order Ocvlinaceay both of us overlooking the fact that Gray 
had already established it. Pourtales, struck by the porous 
nature of the ccenenchyma of the coralla of the Stylasteridce and 
other points in the hard structure which he observed, removed 
them from amongst the imperforate corals and ranged them next 
Fupsammidas, He fully recognized many strong points of affinity 
which rendered the family a natural one, but failed to ascertain 
the true character of the organism, because he had not an oppor- 
tunity to examine the soft structures." 

Several other species of JDistichopora were described from the 
Atlantic and West Indies by Prof. Yerrill and Pourtales, as I 
gather from Moseley (op. cit) thus : — D. nitidoy Yerrill BulL Mu& 
Oomp. Zool., Cambridge, 1, p. 46. D. cervina, Pourtales' 2>eep 
Sea Corals, p. 39, note, HI Gat Mus. Comp. ZooL, Harvard, No. 8, 
pi. 7, fig. 11, St Thomas, Danish, West Indies. Z>. foUaceOf 
Pourtales' Deep Sea Corals, p. 38, pL 4, figs. 12, 13, off Florida 
and Key West, 100 to 262 &.thoms. D. sulcata, Pourtales' Deep 
Sea Corals, p. 38, pL 4, fig. 14, pL 7, fig. 7, off Havanah, 270 
fathoms, off Cuba. D. barbadensis, Pourtales, IlL Gat Mus. 
Gomp. Zool., Harvard, No. 8, p. 43, pL 7, fig. 10. 

I have not had an opportunity of verifying any of these refer- 
ences or consulting the essays of Count Pourtales, but I have 
recently seen some of those of Prof. Yenil. 

All the preceding observations referred to the calcareous part of 
the coraL The soft parts of any of the Stylasteridce were not even 
known to any observer except Sarsf, who was enabled to see just 

* See Philosoph. Trans., Pt ii, p. 426. 

t Bidrag tU. Kvndskaben cm byreliret pad vote Havbanker, Fork, i 
Videnskabs. Selskabet i OhrisUana, 1872, p. 115. Fide Moseley, loc ciL 
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enough to make him suspect the affinity of the Stylaateridce to the 
Hydroids. Ever since the observations of Agassiz on Millepora 
oorals, bj which they were identified with Hydroids^ there has b6en 
a growing conviction that the Stylasteridte were related to them. 
To follow the description of Mr. Moseley, in his charming Notes of 
a Naturalist on the '* Challenger" (p. 526) the hard parts of the coral 
or calcareous skeleton of MiUepore is finely porous throughout, 
and within this porous mass at its surface are excavated cylin- 
drical holes or pores of two size& The porous mass supports the 
living tissue, which is a canal system or meshwork for circulation 
through the smallest part of the coraL Two kinds of polyps in- 
habit the two-sized pores. The larger are short, stout, cylmdrical 
polyps, with four tentacles, a mouth, and a stomach. They are 
called Gaatrozooids, and the pores they inhabit Gastropores, The 
smaller pores are occupied by a polyp with numerous tentacles, 
but devoid of mouth or stomach. They are called Dactylozooidsy 
and the pores Dactylopares, All the polyps of the Colony are at 
their bases connected with canal system of circulation. Their 
mode of reproduction is not known. It is thought that they pro- 
duce free-swimming Meduste. It has been left to Mr. Moseley to 
be the discoverer of all the analogies of the Stylastmdc^ to which 
the MiUeporida gave only an imperfect clue. During the voyage 
of the '* Challenger " many new species and new genera of Stylos- 
teridce were dredged up, and though they were irom great depths 
yet the tissues were living in some cases, and admitted of a com- 
plete examination. All the structures found a ready explanation. 
The two kinds of pores, the canal system, the ampuUse, and the 
serial pores all are found to be modifications of the one type, as 
following summary of the observations of Mr. Moseley will show. 

In the StylasteridcB there is a canal system or network of circu- 
lation. Gastrozooids and dactylozooids are present, consequently 
the two kinds of pores. In the gastropores there is usually a 
style or columella, and none in the dactylopores, but there are 
genera where the style is found in both, and others where it is 
found in neither. For the process of reproduction each colony or 
coral is of a separate sex, male or female. In the female stocks 
ova are developed in special chambers, which are the warts or 
ampullffi. The ova do not leave the ampuUee until they are 
developed into a cylindrical larva or planida, when it swims off 
and develops itself, when attached, into a new stock. The male 
organs are in ampullae also, and contain spermatozoids. In some 
genera the pores are irregularly scattered, in others the dactylo- 
]>ores are grouped round tiie gastropores either irregularly 
\Sporadopora), regularly but few (Allopora), regular and 
numerous (Allopora^ Aatylua)^ few and in a linear series 
( Distichopora). 
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With regard to the reproduction, the influence or contact 
between the ova and spermatozooids has not been made out ; 
indeed the whole question of reproduction in these, as well as 
Anthozoay is obscure and unsatisfactory. The gonophore sacs 
within the ampullae are called gonangia. The ova must be in some 
way impregnated within the gonangia, says Mr. Moseley, but this 
was not seen, nor has it been proved. In almost all Hydrmds the 
sexes are on distinct stocks, and the tendency is always towards an 
alternate gemmation. 

Like all other Hydroids, the surface layer develops nemaiocysU 
or receptacles for those coiled tubular threads which can be darted 
out when needed for purposes of offence or defence. In AcUnim 
these are venomous in character. No triple-spined nematocysts 
such as those occurring in MiUepora and in most Hydroids were 
detected as existing in any of the Styktateridoe. 

Mr. Moseley was enabled to examine the soft parts of DigHcho- 
phora violacea. The dactylozooids were found to be stoutly formed, 
and attached to the bottom of the pore by a long muscular slip. 
The gastrozooids were short and cylindrical, with four small clavate 
tentfiicles. The gonophores were similar in structure to other 
StylasteridcB ; both male and female specimens were examined, the 
latter distinguished by the prominence of the ampuHse. In the 
males the ampullae were invisible, from the surface being simk in 
the tissue. 

Since these discoveries of Moseley have placed the SiylasteridoR 
in a definite position, it remains to state what that position is, and 
thus come to the true zoological character of DisHcfu^hora, In this 
I follow first the general outline proposed by Ray Lankeater. 

Animalia. Grade 2. Enterozoa — Animals consisting of many 
pLurtids primarily arranged in two layers, surrounding a food- 
receiving cavity, tlie enterdn. Grade 1. Ccdenlera, Enterozoa^ in 
which the enteron remains as a continuous cavity either simple or 
much ramified inextensive with the body walL * Phylum 1. 
Forifera. Phyhim 2. NenuUophoroL The latter are arranged in aix 
classes, thus — 1, Htdbo-Mbdusjbl 2, Podactina&ia. 3, Disco- 

ICBBUSJB. 4, HYDBOGORALLXNiS. 5, AnTHOZOA. 6, CTENOPHOilA. 

The Hydrooorallinse contain two ovders, viz. — 1, Petroea (Sty- 
laster, MiUepora). 2, Graptolitidse (Graptolites). 

The synopsis of the genera is thus formed by Mr. Moseley. 

Hydro-Corallinjb (Sub-order). 

Hydroids forming a corallum with two kinds of zooidsy yik. — 
Gastrozooids and Dactylozooids. 

Dactylozooids with numerous tentacles. AmpuUse absent. 
7am. Milleporidae. 

* Phylum is a term proposed by Haeckel instead of snb'kiqgdom. 
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Fam. STTLA8TERIDJ3. Gray. 

A. Pores sporadic or not in cydo-systems. Gastropores with 
styles. Dactylopores without them. 

AA. Dactylopores of one kind only. 

Genus Sporadopora. Moseley, 1878. 

Pores of both kinds simple.. Gasterozooids with four tentacles. 
Polypora. Moseley, 1876. 

Genus Pliobothrus. Pourtales, 1871. 

Dactylopores at the tips of tubular projections. Gastrozooids 
-without tentaclea 

Crenus Errina. Gray, 1835. 

Grastropores sometimes covered with a projecting scale. Dac- 
trjrlopores within nariform projections. 

Grenus Distichopora. Lamarck, 1816. 

Pores simple in a triple linear row at the kteral edges. 
AAA. Dactylopores of two sizes. 

Genus Labiopora. Moseley, 1878. 

larger dactylopores within nariform projections arranged in 
regular rows. Smaller dactylopores at the sides of these. 

Genus Spinipora. Moseley, 1878. 

Larger dactylopores within long spine-like projections. Smaller 
dactylopores in simple cavities at their bases. Gastrozooids with 
six tentacles. 

B. Pores occurring in regular cyclo-systems only. Styles present 
in both kinds of pores or absent. 

BB. Both kinds of pores with styles. Gastrozooids with ten- 
tacles. 

Genus Allopora. Eherenberg, 1834. 

Gyclo-sy stems budding from one anothei omewhat irregularly. 
Gflsterosooids with twelve tentacles. 

Genus Sttlastbr. Gray, 1831. 

Condlum increaong by regular alternate gemmation of the 
eydoHByatems from one another. Giurterozooids with eight ten* 



BBB. Styles absenty gasterozooids without tentaclea Gastero^ 
pores with two chambers. 
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Genus Cryptohelia. Milne-Edwards, 1849. 

Summits of the cjclo-system covered by a lid. Ciypihelia 
E&H. 

Genus Astylus. Moseley, 1878. 
Cyclo-systems without a lid. 

In the definition which Mr. Moseley gives of Distichopora I 
think it necessary to make certain little additions or slight cor- 
rections after giving his words. 

Disticlbopara. Lamarck. Corallum branching, flabellif orm, with 
branches usually flattened in the plane of the flabellum, composed 
of very compact ccenenchyma. Pores confined to narrow lines or 
rows running along the exact edges of the sides of the branches, 
generally absent on their faces except as occasional abnormalities 
or rudimentary branchlets budding in a direction out of the plane 
of the flabellum. The lines of pores composed of three rows, a 
central row of larger gastropores with circular or oval mouths, 
and a row on each side of this of smaller dactylopores, sometimes 
very minute, often slit-like in aperture, the length of the slit being 
directed at right angles to the line ofi the row. Pores very deep, 
prolonged in curved lines side by side on the plane of the flabellum 
inwards and downwards towards the bases of the branches, form- 
ing thus throughout the flabellum a thin continuous tract of fragile 
tubular tissue, in which the successively developed curved pore 
tubes stand out fan-wise, separating from one another, the compact 
masses of ccenenchyma forming the opposite sides of the branches^ 
The branches may therefore be readily split into two halves along 
the tubular track. Older gasteropores with immensely long filiform 
styles. Styles much shorter in the younger cells. None in dactylo- 
pores. Ampulse sometimes on one, sometimes on both faces of the 
flabellum, prominent and often forming confluent masses. 

The remarks I wish to add are that in all the species known to 
me, viz., I), rosea^ D, coccinea, D, violaceay D. limdoy the gastero- 
pores are very irregular in shape, and vary eirtremely in size, being 
(in 2>. violacea) often quadrate or angular. They at times are 
studded with trabeculse on the inside, see fig. 2, 3, and 10. The 
dactylopores are generally on a raised line and surroimded by a 
well defined wall and a row of smaller pores. See fig. 3 of a 
section. The pores round the dactylopores are veiy small and 
shallow. The styles vary much in shape. In D, rosea they are 
fine and f eatheiy ; in D, violacea, swollen towards the summit and 
covered with short spines, something like the thorns on a roser 
bush; in D, livida it is very long and covered with irregalar 
spinous processes (fig. 10). 
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I now give a list of the spedes, with a definition of those oommon 
in our seas. 

Z>. niticla, VerriU. 
D. eervina. Pourtales. 
D. /oliacea, Pourt 
D. mdcaia, Pourt. 
D. barbcuiensis. Pourt 

D. irreffiUaris, Moseley. Sp. ind. postscript to Croonian 
Lecture, p. 502. 

Distichopora viclacea, PaUas, Corallum in tufts about (at 
most) two inches high and stained a pale bluish violet, nearly white 
at the tips, branching in a double antler-like manner. Branches 
almost cylindrical, but a little wider than thick, bifurcating two 
and three times. At each side the lateral furrow is broad, deep, 
and undulating. Margins of furrow very prominent — irregularly 
and finely dentate, sometimes extending in lobes on to the face of 
the brandies. Surface finely granular — the granules larger than 
any other species here namec^; here and there studded with pro- 
minent, rounded, or roughly stellate excrescences. Gastropores 
contiguous, deep, sometimes alternating in size. Columella very 
long, thick at the summit, not visible from above. Dactylopores 
oblong, situated in the indentations of the raised margina 

Timor, Aneituniy N. Hebrides. J. Brazier; New Guinea; 
N. E. Australia, within the tropics. 

Fig. 1. Coral naL size. Fig. 2. Lateral groove much enlarged. 
a, gastropores. 6, dactylopores on raised margin. Fig. 3, sec- 
tion of branch at margin a little more enki^ to show distinct 
wall round primary and secondary pores, a and h as before. Fig. 
4, ampullse much enlarged. 

D, gracilis. Dana. Descrip. of Zoophytes, op. cit, p. 151, pi. 
60 fig. 4. Keddish, more slender than 2). violacea, ramulous, 
branchlets one-third as broad, at summit about a third of a Hne. 
Paumotu Archipelago. 

It is very difficult to recognize the species from this veiy im- 
perfect diagnosis, so I have given the figures. Fig 5. Coral nat 
size. Fig. 6. Lateral groove enlarged. Fig. 7. Portion of brcuich 
enlarged. All from Dana's figures. 

B. rosea. Saville-Kent. Proceed. Zoolog. Soc. 1871, p. 281. 
Corallum arborescent, branches nearly cylindrical. Calices occupy- 
ing deep and occasionally interrupted lateral furrows, margins of 
the furrows very prominent. Columella attenuate, stylate, echinate 
very deeply immersed, made visible by the fracture of the corallum. 
Height of corallum, one or two inches; diameter of calicinal 
furrows, one-twentieth of an inch; of the breuiches, quarter of an 
incL Colour of the coenenchyma, bright rose pink. Habitat, 
east coast of Australia. Brit Museum. 
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The specific characters here noted are the raised margin to the 
lateral furrow and the colour. If I am right in my identificatioii 
of the species, I may add that the surface is much more hispid 
than any other species, the pores smaller — the dactylopores especially. 
The ampullae do not project much, and though lighter in colour are 
not conspicuous, and the branches often coalesce. It is not known 
outside the tropics. 

D, coccinea. Gray. See Proceed. ZooL Soc. 1860, p. 244, tii 
supra, Corallum, five to six inches high, flabellate, spreading 
nearly on the same plane, a deep blood red, the distal ends often 
lighter in colour and fading into pale yellow. Branches broad and 
flat, very much compressed, never cylindrical, very finely hispid, 
studded all over with little wart-like branchlets, seldom more 
than two millim. high, but having primary and secondary pores. 
Lateral grooves, small, margins rounded, scarcely projecting. 
Gastropores distant, irregular, dactylopores minuta Style very 
minute, and fine ampullsp, cells paler in colour, not much raised but 
vesicular, numerous. Branches oftJfen coalescing, the distal ends 
very thin, flat, and often falcate. 

N. East coast of Australia and Pacific. Though I have never 
found it on the N. S. Wales coast, I am inclined to think 
that it occurs there, as fragments ai-e seen in almost every private 
collection of shells. Fig. 8. Corallum nat. size. 

D, lividaj nobis. See Froc. Liiu Soc, N. S. Wales, May, 1879. 
Corallum in stout solid tufts, three or four inches high, flabellate 
or twisted and gnarled, not always spreading in the same plane, 
very solid and compact, livid, the tip often yellow or white, the 
lateral furrows and the tips of the smaller branches orange or red 
Branches almost cylindrical, stout, rugose, very finely vermiculate, 
many projecting branchlets, the central stem often disproportion- 
ately thicker than the branches and smooth. Lateral furrows 
conspicuous from their orange colour. Gastropores large, irregular. 
Dactylopores very small, situated on the margin, which is not much 
raised but broad. Style very long and spinous. Ampulke in 
slightly swollen pale livid masses, in which the cells are not easily 
distinguished. When broken they leave deep areolar pita Solo- 
mon Islands ; New Hebrides ; New Guinea. 

Fig. 9. Corallum, nat. size. 

Fig. 10. Gastropore with columella, much enlarged. 

Fig. 11. Style (part of), highly magnified. 

Fig. 12. Section near base. 

Fig. 13. Enlarged longitudinal section of terminal branch, show- 
ing fan-like disposition of cells, styles removed, magnified. 

Fig. 14. Transverse section of terminal branch, showing canal 
system between cccnenchyma cells, much enlarged. 
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"Fig. 15. o, calices of Allopora^ enlarged ; h, single calice, highly 
magnified. 

Fig. 16. a and 6, 2>. antiqua, Defrance. Fossil species from 
European Eocene. 

The following is a synopsLs of the Pacific species : — 

A. Branches nearly cylindrical. 

a. Marginal fiurrows much raised. 

Colour, pale violet. 2>. violacea. 
Colour, rose pink. 2>. rosea, 

b. Margins slightly raised. 

Colour, livid with orange furrows. 2). livicla. 

B. Branches compressed. 

a. Large, with lateral branchlets. 

Colour, blood red. D. coccinea. 

b. Small, thin, smooth. 

Colour, rose. D, gracilis. 



[Two plates.] 
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On the Geological Formations of New Zealand 
compared with those of Australia. 

A Lecture hj James Hector, M.D., C.M.G., F.RS., Director 
of the Greological Survey of New Zealand. 

[Read h^ore the Royal Society of N.S, }V., 3 September, 1879.] 



The lecturer explained that his object was to describe the 
parallelism existing between the geology of New Zealand and 
Australia. Referring to a geological map of New Zealand which 
he had prepared for the Exhibition, on a scale of 12 miles to 
the inch, he described the configuration of the country, and showed 
that New Zealand presented a peculiar feature on the surface of 
the globe, as, notwithstanding its isolated position, its structure is 
highly complicated, in which respect it differs from that of most of 
the Oceanic islands. It is, in fact, the remnant of a large continent, 
which, formerly extending far to the eastward, had been reduced 
in area by the erosive action of the sea. There was reason to 
believe, from consideration of the existing and extinct fauna and 
flora, that the continent of which it formed part must have been 
connected in the temperate zone with South America. On the other 
hand, there was no clear evidence of its having been connected 
during tertiary times with Australia lying to the westward. 

The surface configuration of New Zealand is that of a moun- 
tainous country, having a leading range composed of upper 
palaeozoic rocks, but not of the older rock formations as might be 
expected. The mountain range commences on the south-east of 
Otago, sweeps round the west coast, where it culminates in Mount 
Cook, and reaches to Cook Strait. Thence it is continued through 
the North Island in a north-easterly direction to the East Cape. 
The rock formations of this backbone range have, on the whole, an 
easterly dip, and present a scarp to the westward, along the base 
of which, in the South Island, have been laid bare areas of 
metamorphic rock supporting synclinal masses of fossiliferous 
lower palaeozoic strata, and in the North Island extensive volcanic 
outbursts, associated with vast tertiary foimations. The investi- 
gations of the '* Challenger Expedition" had also shown that, unlike 
other Oceanic islands. New Zealand is surrounded by a submarine 
plateau or shelf, which extends a varying distance from the 
coast. On the south-west the edge of this plateau almost coincides 
with the coast line, which here presents a massive buttress of 
granitoid rocks to the prevailing erosive action of the ocean from 
that quarter. To the eastward the extent of the plateau is un- 
known, except that it probably reaches as far as the Chatham 
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Islands. The depth of water on the plateau is about 300 to 600 
fathoms, the surrounding water of the ocean having a depth of 
from 2,000 to 2,600 fathoms. Along the base of the mountains 
in the South Island are extensive plains of tertiary fluviatile for- 
mation, with occasional protruding ridges of upper mesozoic rocks 
forming low mountain ranges subordinate to the main axis. In 
the North Island there are similar outcrops of the mesozoic rocks 
through the marine tertiary and volcanic formation which occupy the 
greater portion of the surface. In many cases the evidence is 
very marked that in New Zealand the newer and unconsolidated 
formations have only survived and escaped denudation through the 
protecting influence of the harder masses of metamorphic and 
igneous ixxiks. This was illustrated by reference to the relation 
of the volcanic system of Banks's Peninsular to the Canterbury 
Plains, and of that of Mount Egmont to the great tertiary plain 
of the North Island. The period in which man first set foot in 
New Zealand, judging from the geological evidence and the 
most reliable opinions of ethnologists, could be distant probably 
not more than 600 to 800 years ago. There was ample evidence 
to show that in its primitive state New Zealand was almost 
entirely covered with forests. When the Maoris came they spread 
themselves rajndly over the whole country in pursuit of game, the 
principal of which was the moa, — a genei-al term used for all the 
many species of large struthious birds which are now extinct. In 
their hunting expeditions, according to the traditions, one of their 
usual practices was to set fire to the bush, so that large areas 
were thus denuded of forest and became covered with ferns, 
grass, and shrubby vegetation. But there is no doubt that 
in some cases volcanic action also led to the firing of the vegeta- 
tion and gave rise to extensive clearings in the interior of the 
North Island long before the arrival of the Maories. The forests 
being removed from the surface, then the loose detritus on the moun- 
tain sides that had been held formerly by the trees, being set free, 
descended to the low lands in large quantities, raising the river 
beds and turning them from the old com*ses into new channels, 
and giving rise to enormous alterations in the surface features of 
the country during a ])eriod which is contemporaneous with the 
most modem historical times of other countries. 

After describing the condition under which human remains are 
found only in the superficial soils, while the moa bones are dis- 
covered not only along with the human remains, but also in the 
deep gravels, the lecturer left the introductory part of the 
subject, and by reference to a large diagram described in detail 
the geological formations, comparing them with what he consideired 
to be their equivalents in Australia. 

On the whole the geological record, so far as yet known, is more 
complete in the New Zeaknd than in the Australian area. The 
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tertiary strata are perhaps equally well developed, and the dis- 
tingoishing facies of each existing fanna is disoemible as early 
as the eocene formations. The upper mesozoic formations are very 
imperfectly represented in Australia, but have enormous develop- 
ment in New Zealand, in which country, as in America, the tertiaiy 
facies of the fauna and flora springs from a shore line and land 
surface of pre-cretaceous age. This is the period of the chief coal 
deposits in New Zealand. 

But it is in the lower mesozoic period that the greatest divergence 
in the character of the deposits prevailed in the several areas. 
In Australia marine Jurassic formations, which can be deter- 
mined by their fossils, are not extensively developed, while the 
characteristic fauna of the trias has not yet been detected ; fossil 
plants, which are most uncertain guides, being alone found in the 
strata which must be referred to that period. In New Zealand, 
on the other hand, the three members of the marine formations 
have been distinguished by their abundant fossil contents. A 
liassic formation has a fair development, while an upper trias or 
Khoetic formation has an importance due to thickness and variety 
of fossils which is unknown elsewhere. The trias with its very 
characteristic molluscous fauna is also largely developed, and also 
occurs in New Caledonia. Without any marked break the sequence 
in New Zealand passes down into a thick formation with p7rmian 
fossils, but associated with forms found in the trias, while the more 
strictly palseozoic elements of the permian fauna are absent. This 
is followed in New Zealand by a gap, and the next formation, 
which is lower carboniferous and upper devonian, is the latest for- 
mation, according to our present evidence, which appears to have 
been common to Australia and New Zealand, and to have been 
deposited in both areas under the same physical conditions and 
within a common biological province. 

The attempt to correlate the lower mesozoic formations in the 
two countries is therefore a matter of some difficulty ; but as plant 
beds occur at intervals, interstratifled with the marine strata of 
New Zealand, these may be perhaps yet employed successfully as 
indications of relative age. 

This would be a most useful labour, as the strata concerning the 
age of which there is so much uncertainty, are of the highest 
economic importance in Australia and India, from their containing 
workable coal seams ; but while the Upper Jurassic flora is well 
developed in New Zealand, and can be successfully compared 
with that of corresponding age in Australia and India, the lower 
plant beds of Khoetic, Triassic, and Permian age have only yielded 
specimens in a bad state of preservation. The following attempt 
at a tabular comparison of the age of the formations in the two 
countries is therefore not made altogether on palseontological 
evidence, and is only the reading of the A\istralian record from the 
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the mountain range of a greatly extended land area, and when, in 
the North Island, the volcanic forces had their greatest activity, 
attended with the rapid elevation of local areas of fossiliferous 
deposits that were forming in adjacent seas. In the South Island 
no marine deposits of importance, belonging to this period, are 
present, but the great area of land above the shore line intensified 
the erosive action of the glaciers radiating from the mountain 
centres, and gave rise to enormous depositis of gravel, such, for 
instance, as compose the greater part of the Canterbury plains 
and the Montere hills in Nelson. 

In the North Island this formation is, to a large extent, of 
marine origin, with 90 per cent of existing mollusca, characterized 
by the great abundance of RoteUa zealandicay with Dosinea anusj 
StnUliolaria /raaeri, Chione assimUis, and a large form of 
Bticdnum maculatv/nij with many other forms. 

The economic importance of this formation is very considerable, 
from its containing the richest deposits of alluvial gold that form 
the support of the mining population. In both New Zealand and 
Australia the natural drainage system of the country had a very 
different arrangement during pliocene times from that now 
obtaining, the ancient river courses constituting the ** deep leads " 
and " made hills" of the gold-miners. 

III. — Upper Miocene. 

a. Wanganui serie& 

b. Manawatu Gorge. 

c. Castle Point 

d. Taenia and Ross. 

e. Waitotara and Awatere beds. 

These beds consist of a series of sandy and argillaceous strata, 
the distribution of which, and as a rule the mineral character, 
indicates that they were related to a closely adjacent shore line, as 
they often pass, almost suddenly, from coarse conglomerates into 
narrow strips of fine mud and clay, such as are deposited in the 
centres of deep channels and inlek 

The New Zealand seas have yielded about 350 species of eTristing 
shells, of which 120 have been found in this formation, together 
with 25 forms which are now extinct 

They are specially characterized by the occurrence of Ostrea 
ingenSy Mwrex octagonue^ Fu8U8 triUm, Strutholouna cingiUcUa^ 
Chione dssimUis, and Pecten gemmiUatus. 

The stratigraphical position and proportion of recent forms in 
the fauna of this formation indicate a similar period to that of 
the great shell-limestone formation of the South Australian Bights 
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IV. — ^LowER Miocene. 

a. Mangapakeha Valley. 

b. Taipo, Awamoa, and Pareora beds. 

This formation, which is distinguished from the foregoing chiefly 
by its fossils, is a calcareous and argillaceous formation, widely 
spread over the east and central part of the North Island and both 
sides of the South Island, and, when not removed by denudation, 
can be traced to an altitude of 2,500 feet above the sea. It repre- 
sents a period of great depression, and the dei>osits are remarkable 
for the absence of evidence of volcanic activity in any part of the 
region, and for the abundance of marine life, — about 55 existing 
mollusca and 110 extinct species having been obtained from this 
formation, amongst which J)entalium irregularisy Pleurotoma 
awamoaensisy Conua traileli, TurriteUa gigatitea, Buccinum robin- 
mrniy and Cttcullcea aiUa, are the most notable. 

An equivalent to this formation in Australia appears to be found in 
themiocene strata of theWestem district of Victoria, as exposed along 
the sea cliffs towards Portland, although the marked difference 
in species indicates these strata were deposited in distinct zoological 
regions. 

V. — Upper Eocene. 

a. Mount Brown beds. 

b. Hutchinson's quarry beds. 

c. Nummulitic beds. 

This is a well-marked formation of calcareous sandstone, com- 
poeed of shell fragments, with corals and bryozoa, and is a shallow 
water and littoral deposit 

Xntense volcanic activity prevailed during this period in both 
Tslandfl, and the calcareous strata are frequently interbedded with 
contemporaneous igneous rocks and tufas, and in the North Island 
are often replaced by wide spread trachyte floes and volcanic 
breccias. 

The lower part of this formation passes, at places, into an 
imperfect nummulitic limestone, or a fnable calcareous sandstone, 
evidently deposited in shallow seas, and forming the lowest member 
of the proper marine tertiary series. 

The more noticeable fossils in this formation are StnUholaria 
seneXf Fecten htUchinaoni^ Pecten hochstetteri, TerebrcUeUa siteuij 
Jfeama crawfordiy Bryozoa^ and numerous corals. 

The Scfanapper Point beds of Port Phillip, described by Professor 
M'Ooy as oligocene, the Table Gape beds of Tasmania, described by 
the Rev. E. Tennison-Woods, and the Murray River beds described 
hj Professor Tait, appear to be equivaients of this teBMbtLon. 
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VI. — Cretaceo-Tebtiary. 

a. Grey marls. 

b. Ototara and Weka Pass stone. 

c. Fucoidal greensands. 

d. Amuri limestone, chalk marls, and chalk with flints. 

e. Marly greensands. 

/, Island sandstone (Beptilian beds). 
g. Black grit and coal formation. 

These constitute the cretaceo-tertiary group, being strati- 
graphically associated, and containing many fossils in common 
throughout, while at the same time, though none are existing 
species, many present a strong tertiary fades, and in the upper 
part only a few are decidedly secondary forme. 

The distribution of this formation shows that it was not, like 
formations of later date, deposited in relation to the form of the 
land as at present obtaining in the New Zealand area, except in 
the vicinity of some of the oldest and most lofty land masses in 
the south, which appear to have remained above the water-line 
from the lower cretaceous period. 

The upper part of this formation is a deep-sea deposit, but the 
lower subdivisions indicate the close vicinity of land, and are re- 
placed in some areas by true estuarine and fluviatile beds contain- 
ing coaL 

The marine fossils include, besides well-marked greensand 
forms, such as Ancyloceras, Belemnites, and BosteUaria, a number 
that have still a marked affinity to the tertiary fauna. Saurian 
bones occur of the genera Plesiosaurus, Mauisawnis^ LeiocUm, dra, 
in this part of the formation, but they have only been found 
as yet over a limited area on the east side of the South Island. 

The black grit, which is the lowest marine bed of this group, 
resembles in mineral character and the contained fossils, the car- 
stone and calcareous greensand of England. 

In the upper part of this formation the valuable building stone 
known commerciaUy as the " Oamaru stone " occurs, which is a 
calcareous sandstone very easily worked, but which hardens when 
exposed to the weather. 

The principal coal deposits of New Zealand occur in the 
cretaceo-tertiary formation, but always at the base of the marine 
portion of the series, in every locality where they occur. They 
always rest upon the basement rock of the district, marking a 
great unconformity and long persistent land area at this period. 

Thus they are overlaid by the Leda marls in the Waikato, tlie 
fucoidal greensands at Wangarei, and by the island sandstone in 
Otago, and on the west coast of the South Island 

The coals immediately foUowing the marine beds are every- 
where hydrous brown coaJs, but on the west coast these rest upon 
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an immense formation of micaceous sandstones, grits, and con- 
glomerates, in which are seams of valuable bituminous coal, and 
this lower part of the formation is possibly the equivalent in time 
of the lower greensand group. 

The same fossil plants are found associated with all these coal 
deposits, and even those of highest antiquity abound in the fossil 
remains of dicotyledonous and coniferous trees of closely allied 
species to those represented in the existing flora of the country. 

In the Malvern hills, where the strata overlying the coal con- 
tain abundance of lower cretaceous fossils, the dicotyledonous 
leaves are associated with Alethopteris, Oleandridum (Tosniopteris), 
and other forms that are prevalent in the underlying Jurassip 
beds. The same association takes place in the sandstones over- 
lying the coal on the west coast 

It appears from this that the land surface preceding the great 
depression during cretaceo-tertiary times survived to a later date 
in the north than in the south of New Zealand, the beds overlying 
the coal there being generally of younger cretaceous age. 

Unless it be in Queensland, no equivalent of this formation has 
been detected in Australia. 

VIL — Lower Greensakd. 

a. Amuri group on east coast. 

b. Bituminous coals on west coast 

These beds consist of green and grey incoherent sandstones, 
with hard concretions, and large masses of silicifled wood. 

This formation, which is confined to a few localities of limited 
extent, is very rich in fossils of the genera* Belemnites and 
Triffonicb^ with a few saurian bones and large Chsemeroid fishes. 
Its typical development is at the Waipara and Amuri Blufif, but 
equivalent beds are also found on the east coast of the North 
Idand in several localities, and they have a considerable develop- 
ment in the neighbourhood of East Cape, extending inland as far 
as BikurangL Very similar forms are described from Flinders 
River in Queensland, one very characteristic species, Belemnites 
AiMiralis (Philip's), being identical 

VnL — Jurassic 

a, Mataura series. 

b. Putataka series. 
€. Flag Hill series. 

These beds, which are the youngest of the lower secondaiy 
formation in New Zealand, require mention under their several 
subdivisions, although on the map no distinction has been made 
between them. 
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The Mataura series oonaists largely of estiiarine beds, marine 
fioesils being absent or rare. It consists of dark-«oloured marls 
and fine^prained sandstones, and oontains the fossil remains of a 
immber of plants, of which eight species have been reoognieed. 
Attongst the genera are OamptopteriSf CyoadUeSy and JBckinottro- 
husj TcBnioptori8f 2£<»crot(Bniopteri$^ AUthofOeriBg which connftot 
tbese strata with plant beds of India, Australia^ and Tasmania. 

The Putataka series, which has its typical development al 
Waikato Heads as marlstones, is represented iasuuihuiH dateiBia 
'by coarse-grained sandstones, wUoh pass near the base of the 
fennation into conglomentes with bands of indorated shale^ en.- 
olesing plant remains and irregular coal-seams, whidi have beea 
iadaded id the next group as its upper member. 

The Putataka beds are of marine origin, and contain fdesilsi of 
which eleven species have been identified^. 

The fossil plants found in the upper beds are especially interest- 
ing from at least one species being identical with a plant found in 
the Rajmahal beds of India, whidkare considered to be of Uassic 
age ; viz., MacroUEniapteris latOj with which aeveral others are 
associated, but from the natural sections, and also from the very 
characteristic fossils below them, there can be no doubt thsct thej 
should be referred to the upper oolite period. 

The Flag Hill series is marine, and is characterized by eighteen 
forms of fossil shells which have been identified ; besides many 
idlers which have yet to be examined. 

The Brachiopoda are interesting, as besides seven forms of 
Ski^nchonella and three of TerebrcUula, Spvrifervna raatrtUuM of 
the lias is abundant, and also a form of Epithyr%8 (t.6., a Ten- 
hrattda of the type T, dongcUa)^ which is not hitherto recorded 
higher than of permian age. 

Marine equivalents of this f onnation in Australia have only 
been found in Queensland and Western Australia, but the plant 
beds of the Clarence River, in New South Wales, and the Jera- 
aalem Coal Field, near Hobart Town, appear to be the sama 



IX. — Lias. 

Catlin's River and Bastion aeries. 

This formation consists in its upper part of conglomerates and 
sandy grits, with plant remains too indistinct |pr identification ; 
and in the lower of marly sandstones in banded layers of difiTerent 
oolours, at the base having a concretionaxy structure^ which has 
led to their being termed the ** cannon-ball sandstone," and 
similar sandstones also occur in the Otapiri formation. 
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Fossils are plentiful, and divide the strata into distinct horizons, 
AmmoniUg being especially common ; fifteen species have been 
determined, but a large number of others are present which 
have not yet been identified. 

The general facies of the fauna is on the whole liassic, although 
many lower oolite forms occur ; but the Brachiopoda, of which 
twenty-one forms have been provisionally distinguished, again 
present the same abnormal survival of older types, especially in 
the occurence of an Athyri^-^Q shell belonging to a new sub-genus, 
Clavigera, which has a great development in the next lower forma- 
tion. 

Nothing which corresponds to this formation has yet been found 
in Australia. 

X.— Triar 

a, Otapiri series. 

b, Wairoa series. 

c, Oreti series. 

It has been found necessary to include in this formation a 
thickness of strata which is quite unusual in other parts of the 
world ; but the dose connection which exists throughout, founded 
both on paLeontological and stratigraphical grounds, and the 
clearly defined permian character of the next underlying foima- 
tion, renders this classification absolutely necessary. 

The Otapiri series consists of a group of strata which I place in 
upper trias, or more properly as an equivalent of the Khoetic 
formation, and is remarkable for the mixed character of its fossils, 
which however contain many forms identical with those from the 
Rhcetic formation of the European Alps. 

This mixed character is shown by the presence of Belemniiea 
otapiriensis, which is near to B. elongattu of the English lias, 
along with Plewrotomaria orruUa^ and Tancredia tmbncatOj which 
are oolite forms, associated with a preponderance of triassic and 
even permian forms, fourteen species of which have been deter- 
mined, amongst which are NautUns mesodiscus and N(muHIu$ 
gomaiiUeSy cephalopoda, found in the Hallstadt or Bhc^c beds of 
Europe. 

The remarkable feature of the Otapiri series is the abundance 
of Brachiopoda, which are elsewhere so rare in formations of this 
period, but, as might be expected, they are chiefly peculiar forms 
— Clavigeni, whidi has seven species, representing the genus 
Atkyria ; and a sub-genus of Sptriferinii^ which I name Bcutel- 
Ugeroy with five species, being alinost entirely confined to this 
formation. Plant remains also occur. 
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The Wairoa series has been generally admitted to be trias since 
it was first described by Dr. von Hochstetter as characterized by 
Monotis salinariay Halohia lomdliy kc. Eleven species have now 
been determined, and Brachiopoda are represented by the earliest 
appearance of CtavigeraBXidBaatelligera a form allied to SpiriferinOy 
but having the dental plates conjoined with the rostral septum 
(Psioidea), but these are very rare.* 

In some districts the Wairoa series is divided into two horizons, 
yielding marine fossils, by sandstones containing fossil plants, 
from which forms of Glossapteris (/), Zamites^ and RkacophyUum 
have been obtained. 

The Oreti series, which has been mentioned in the reports as 
the lower Wairoa series, has since been shown to be absent in 
the Wairoa district, so that it is advisable to give it a distinct 
name. It includes a great formation of green and grey tufaceous 
sandstones and breccias, having at its base a remarkable con- 
glomerate of enormous masses of crystalline rocks, in a hard 
cementing matrix, resembling the character described for the 
base of the Gondwinda series in India. Some of the blocks, 
which are both angular and rounded, are 5 feet in diameter. 

This conglomerate has a thickness varying from 50 feet to 400 
feet, and is never absent from its proper sectional position in any 
part of the Hokanui District. The strata have been term^ 
** ash-beds," on account of their tufaceous and brecciated character. 

The fossils are chiefly permian and triassic forms, but a Pefnr 
tdcrinua also occurs, which resembles the Jurassic species. 
Brachiopoda are scarce, except one form of true Athyris^ of which 
specimens are very abundant ; with two species of Fsiaidea, and 
four species of Rhynchonella with smooth external surfaces, which 
only occur in collections from these b^ds in the Kaihiku Kanges. 

The probable equivalents of this formation in Australia are to 
be found in the/Wianamatta Shales and Hawkesbury Sandstones 
of New South Wales. Although both these are perhaps to a 
large extent of lacustrine origin, whereas the New Zealand beds 
are chiefly marine, there is nevertheless a striking similarity in 
the mineral composition of the strata. The absence of marine 
fossils from the Australian beds prevents any conclusive determi- 
nation of this point ; but the comparison of the fragmentary fossil 
plants, and the stratigraphical position of the formations in part 
support this view of their correlation. 

* The Brachiopoda have a remarkable and characteristic development in the 
lower mesozoic formationB of New Zealand, and descriptive notes of them 
will be given in a forthcoming volume of the Reports of the Geological 
Survey. 



COMPARED WITH THOSE OF AUSTRALIA. ' 77 

XI. — ^Permian. 

Kaihiku series. 

The mineral character of this formation is grey and green sand- 
stone, with breccia and heavy conglomerate beds. Fossils have 
only been found at 1,000 feet below the great conglomerate that 
divides it from the Oreti series, the lower 5,000 feet not having 
yet been discovered to be fossilif erous. 

The leading fossils are Permian species, of which a large number 
have been recognized, and the greater number, which have been 
found in Southland, also occur in Mount Potts and Nelson, where 
beds of the same age are present 

Saurian remains of large size are associated with these beds. 
They comprise vertebrae, limb bones, and ribs lying parallel ; 
external to which are homy plates like dermal scuta. The ver- 
tebrae are circular, biconcave, and deeply excavated, so as to be 
almost perforated in the centre. The diameter of tjie centrum 
must, in some cases, have been 18 inches, and the length or mar- 
ginal thickness of the disk 3 inches, so that the length to the 
width of the vertebral segments was 1 : 5. Still having the same 
proportions are other centra, but only 1 inch in length and over 6 
inches in diameter. The articular surface of the bone is marked 
with irregular vascular channels, radiating from the centre, and 
the external surface of all the bones also shows this channelled 
character. No vertebral processes are visible. The ribs, which 
are strongly curved, are in some cases 3^ feet in length and 2^ 
inches in diameter. The articular extremity is hatchet-shaped, 
with a convex surface. The proximal part of the rib looks like a 
hollow tube, probably owing to the spongy bone having disap- 
peared, leaving the dense suif ace layer ; but the distal portion of 
the rib for three-fourths of its lengUi was solid throughout. 

Thirty ribs were counted in one specimen, but it was not clear 
if they belonged to one side only. 

The only limb bone available for examination is like the humerus 
of IckUiyosaivmsy but greatly expanded at the distal extremity, 
being 1 1 inches in length and 9 inches across the lower end. It 
is compressed and concave on the one surface, and convex on the 
other. 

The supposed scuta can only be seen in section ; they are several 
mches in length and \ inch in thickness. 

Until these remains are in a better condition for examina- 
tion, it is impossible to suggest the order to which they have an 
affinity. 

It is worthy of note that, from a formation of the same age, 
near Nugget Point, Otago, and also in the Otapiri series in the 
Wairoa district. Nelson, teeth having Lahyrinthodont characters 
have been obtained. 
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The occurrence of these saurian remains, together with the 
survival of many permian forms into the Wairoa and even the 
Otapiri series, and the absence of true Spvrifers, ProductuSj and 
other usual palseozoic elements of a permian &,una, would seem to 
connect the Kaihiku series rather with the mesozoic than the 
palaeozoic formations of New Zealand. 

At the base of the Elaihiku series are the Glossopteris beds of 
Mount Potts, but these were not found in the Hokanui section, 
although from the thickness of the strata the relative beds must 
be included in it, while in the Kaihiku range Glossopteris occurs 
in the lower beds, as developed in the Popotunua Gorge. 

The presence of this and other fossil ferns associates this forma- 
tion with the horizon of the Newcastle coal measures in New 
South Wales, which is underlaid by marine strata at Stony Creek, 
on the Hunter, and at WoUongong, with a remarkable group of 
fossils. It is remarkable that no eqidvalent beds to the latter 
have yet been discovered in the New Zealand sections, there 
being a great break between the Glossopteris beds and the next 
formation. 



XII. — Lower Carboniferous and Upper Devonian. 

a. Maitai series. 
6. Te Anau series. 

This formation is of considerable importance from the large 
share it takes in the structure of the great mountain ranges, and 
from the occasionaUy great development in it of contemporaneous 
igneous rocks, with which are associated metalliferous depomts. 
In the upper part this formation consists of fine-grained argil- 
laceous slates (Maitai slates of Hochstetter), becoming calcareous 
and passing into true limestones at their base. These limestones, 
which dose the Maitai series, contain the following lower cai^ 
boniferous fossils : — Spirifera hisutcatOy Productus hrachi/thofruSf 
CycUhophyUum, and CycUhocrinus, 

Succeeding these is the Te Anau series, which should probably 
be considered as upper devonian, but from the absence of fossils 
it has not been distinguished on the map. 

It comprises an enormous thickness of greenstone breccias, 
aphanite slates, and diorite sandstones, with great contempo- 
raneous fides and dykes of diorite, serpentine, syenite, and fel- 
site. 

In Australia we have the undoubted equivalent of the forma- 
tion in the Port Stephens beds, and in the calcareous diorites of 
Gympie, and probably in limestones, associated with greenstones 
south of Hobart Town. 
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XTTT. — LowBR DsTONiAir. 
Beefton beds. 

These are determined by their fossil contents, and have oaky 
been distinguished in one locality, viz., Reefton, although firom 
their mineral character they are evidently present in many other 
parts of the South Island. 

They consist of alternating beds of quartadte, chert, and lime- 
stone, the latter yielding many fossils, of which a few species hane 
been determined, such as Leptama hiparUUa^ Orthia interlin^cUOf 
Spwifera speciosa, S. cukriftLgcUa^ Chonetes striateUa, ffoTnalanoHs 
esqfonsa. 

The general character of the fossils from this formation com- 
pares with the limestone of the Upper Murrumbidgee, and near 
Carcoar and Bulubala, in New South Wales. 

XIV. — Upper Silurian. 
Baton Biver series. 

A great part of the area coloured on the map as metamorphic 
schists should probably be included in this formation, but they 
have only been distinguished by their fossil contents in the north- 
west district of Nelson, where both Upper and Lower Silurian 
rocks are present 

The Upper Silurian rocks consist of grey cherts, sandstones, 
and calcareous slates, with occasional beds of blue limestones. 

In the Baton River they contain a great variety of fossils in 
the calcareous strata, and not infrequently in the sandstones and 
cherts, of which thirteen species have been determined, besides 
which a great variety of corals and corallines occur ; crinoids also 
are very abundant 

Some few of the species are identical with those found in the 
lower devonian beds of Beefton, whilst others occur in the lower 
Silurian rocks of America, but tiie prominent facies of the collec- 
tions is undoubtedly upper silurian, Orthia crassa, 0. unguis^ 0. 
hcbsUiSj Spirifera radiata^ Stricklandia lyrata, Rhynekondla 
wilsonij Murchisonia uniomgviUUay CcUymene hlumenbachii^ Homch 
loTwtia kfdghtiiy being among the common species present 

Similar fossils are found in the limestones in Yass and Hume 
beds in N.S.W., and in the Gordon Biver limestones of Tasmania. 

XV. — Lower Silurian. 
Mount Arthur series. 

These rocks form the mass of Mount Arthur, and the range to 
the north-east as far as Separation Point, and they consist chiefly 
of a dark metamorphic bituminous schist, associated with a blue 
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or grey sub-metamprphic limestone, which is in places developed 
to a very large extent. White crystalline limestones are also 
associated with these beds throughout the whole length of the 
district from Mount Owen to Motueka. 

The whole series is disturbed by eruptive homblendic and 
syenitic rocks, which ai*e probably of devonian age. 

Fossils have been found in two localities only, and these consist 
entirely of EncrinUe remains, one species of coral not yet deter- 
mined, and a few graptolitea The central axis of these beds con- 
sists of true mica schists, to the east and west of which the lime- 
stone and bituminous schists overlie. These strata have their 
equivalent in the auriferous slates of Victoria. 
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On the Languages of Australia in their connection 
with those of the Mozambique and of the 
South of Africa. 

By Hyob Olabkb, Yioe-President, Anthropological Institutiony 

London, kc, &c», &c 



[Read btfare the RoycU Society of N.S. W., I October, 1879.] 



Ik Mr. R Brough Smyth's great work — The Abarigmes of 
Australia (Melbourne 1878) — ^there will be found in the second 
ydume much matter on 'the Languages of Australia. Among 
these there will be 'found a very long vocabulary of the Yarra 
dialect, of the Yarra Biyer of Melbourne, composed by Mr. 
John Green, Lispector of Aborigines. 

Unfortunately many common words are left out, so that com- 
parison can only be imperfect. However, I found on examina- 
tion that it compares directly with a body of languages in 
Portuguese Africa, being class xi of Koelle's Polyglotta Africcmob^ 
and comprising Muntu, Kirimau, Marawi, Met^ Matatau, and 
Nyambau, being the languages of Mozambique. The words 
outside of class xi are found in dass x, being Bantu or Kaffire 
languages of Portuguese, Western and Central Africa, being 
Congo, kc Some words are found in class iv, which is related 
to dassx. 

will show this, the class x being thus 

Alrioa. 
[akalft, Mngentandn] 

[baketo, Nyombe] 

[bMLshento, Kabea&da 

moAoaka 

(mama, mother) 

(baba, father) 

pangiandenge 

ndengeta 

meso 

leeno 

matoku 

bondo 

liknwa 

[mungoto, Lubalo] 



The following 


; list will s 


marked — [ ] :— 


■ 


k J 


Tana. 


Man 


kolin 




(koli) 


Woman 


bazarrooki 




bajor 


Daughter 




Father 


mannnn 


Mother 


baboop 


Brother 


banggannoo 


Sitter 


latingata 


£y*. 


mee, merring 


Tooth 


leeang 
moondok 


Kayel 


Knee 


barreng 


Bone 


ma-lingo 


8kin 


monok 
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Tanra. 


Africa. 


Beak 
Knife 


banvm-boon 
kal-oeen 


poono 

mn-kalo 

mbene 


Axe 


kanrgeen 


koangoa 


Spear 


goeeon 


[ngaya, Lubalo] 


Stone 


moojerr 


moara 


Coal 


kanendnxr 


kala 


Kope 


woodel 


[wandi, Mbmba] 


Stick 


kalk 


koko^ Kabenda] 


Leaf 


ierrang 
Damn 


jish, Bumbete] 


Yam 


mbala, Kabenda] 


Gat 


bede-dil 


[bndi, Minboma] 


Hoflqnito 


gogook 
toorroop 


[ngmngn, Mbanba] 
abarxada 


Little 


wy-krook 


'watola] [Kasanj] to-kieve, Bumbete 


White 


lam-boneon 


Vpfuraa] 


Black 


woo-gar-ring 


woo-ri«i 
[biop, Kanyika] 
[a-domn, Melu] 


Young 


boop 


Wann 


loom-hadin 


Go 


yani 


[yami Lnbalo] 


Come 


wandeat 


nta 


Cough 


pooningooB 


[ekona, Orangn] 


Die 


wykit 


ukoa 


War 


ngatong 


ngondo 
koto 


Sun 


Dgami 


'ekombi, Bngela] 
nkima, moon, Lnbalo] 


Moon 


meene-aa 


moanya, son, Lnbalo] 


Sky 


woorwam 


wa-molnkn 


Day 


harremeen 


[mnini, Muaentandn] 


Nidiit 


booren 


boila, Kabende] 


mSn 


al 


epnla 


Don 


wanong 


[ewnni, Sobo] 


FaU 


baderin 


ntnxidi, Kabenda] 


Sit 


n^imbe 


Kala 


Dream 


yiock-gen 


gona 


Give 


woonj|;a 


wnnya 


Cnt 


biindi 


rbatura, Kaaanj] 
fqnata» Kaaanjj- 


Catch 


banga-gat 


Two 


boUo-ween 


beli peli 



To the Yarra model belong Kabi, Gtmbower, TjnLtyndyer, 
OlenoTchy, Honiham, Upper Richardson, Balmoral, Hamilton, 
Wickliffe, Avoca, Dayl^ord, Goulbum, Witoore, Jajowrong^ 
Kuen-koren-werro, Burapper, Ta-oungurong, &c 

As a further test, being the one Mozambiqiie language answer- 
ing to the Yarra, if we tc^e other Australian roots we shall find 
their correspondents in the other languages of the Mozambiquei 
Thus five roots for man and three tor hair admit of being so 
compared. 

The Echuca, Morcovia, and Sandford particularly show this, 
and the results are obtained from Moreton Bay in Korth 
Australia, New South Wales in the East^ and from Western 
Australia. 
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The following table illnstiateB this : — 



Man 



HMd 



Echnca 

Yelto 

Moroovia 

Bahnoral 

Gtinbow«r 

Wick]i& 

Tarra 

Gippsland 

Ectraca 

Echuoa 



Echuca 

Sandford 

Yam 

Sandford 

MorcoTia 

Hamilton 

Bulloo 



moanit 


•mntLimf^. 


Mamwi 


maalee 


mnlo 


Kinman 


nnnna 
beng 


nona 
boana 


Nyamban 
Marawi 


moomn 


mnra 


Kiriman 


marah 


mnrit 


Kiriman 


yaiTO 
leet 


ikarare 


Muntn 


lefa 


Mntaaya 


boka 


[mbeta 




marrmo 


maro 


Mataban 


woormg 


nyani 


Manwi 


derra 


dmo 


Nyamban 








lecang 


leene 


Marawi 


mQll<»ig 


malagn 


Meto 


moun 


[manna 


Kabenda 


kone 


li-kano 


Lnbalo 


tuni 


etana 


Mnnto, day 




[tanga 


Kabenda] 


ngome 


[ekombi 


Panjgela] 


bullae 


beli 


Kinman 


bolio-ween 


peli 


ft 


pnlla 






ngie 


ni Mnntn 




ngan 


neNyamban 


I 



Tooth 



Month 



Snn 



Two Moreton Bay 

Yarn 

N. S. Wales 
I Victoria 

S. Anatralia ngn 

It is veiy seldom that we can so distinctly lay down languages 
which are really related but widely distributed. There is, there- 
fore no mistake that the language of the Melbourne tribes is of 
crnnmon origin with those of Mozambiqua 

A curious circumstance will be noticed, — ^that though the words 
may difi^ internally, they commonly begin with the same con- 
aooants in both continents. This serves to mark them, for in the 
dssB of languages to which they belong, the Bantu or Kaffir, the 
initial syllable is of great import 

This brings us direct to papers of great authority on the 
Bantu languages, by the late Dr. W. BL Bleek, contributed by him 
at the request of Professor Huxley to the Anthropological Society 
and Institute, and to be found in YoL I of the Journal of the 
Anthropological Institute. 

From the consideration of the grammatical points. Dr. Bleek 
was fully convinced that the Australian languages were related to 
the Bantu, and this he develops in a most remarkable paper on 
general philology. 

Here^ too, he examines what another great comparative philolo- 
pst. Bishop Caldwell, had done in the Comparative Grammar of 
the Dravidian Languages, as to the wonderful identity of the 
Australian first personal pronoun with the Dravidian and some 
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other Indian languages. Caldwell was however unable to trace 
detailed resemblanoes. The observations of Dr. Caldwell are, how- 
ever, as worthy of careful perusal as those of Dr. Bleek. 

The latter was near seizing the whole truth as to the Austra- 
lian languages, but missed, first from devotion to a theory he had 
laid down of six denoting languages as a type for classification. 
Next he failed from the besetting mania of philologists of regard- 
ing chiefly grammatical forms and disregarding words. 

Were it not for these circumstances, Dr. Bleek, with his inti- 
mate knowledge of the Bantu family, must have identified the facts 
here given. Strangely enough, in the same volume of the Anthro- 
pological Journal is a paper and comparative table of Australian 
languages, by the Rev. Geo. Taplin, which contain the words. 

Dr. Bleek recognized the connection of mythology with lan- 
guage, and the fact that the mythology of Australia is related to 
that of other regions. 

The practices and culture of Australia are well enough known 
to present many features in common with those of the rest of the 
world, and the relation of an Australistn mummy was only a few- 
weeks ago illustrated by Professor W. H. Flower, at the Anthro- 
pological Institute. 

In order to explain the ground on which the observations of Dr. 
Caldwell and Dr. Bleek rest, it may be useful to refer to those 
which were made by me on the 22nd November, 1870 (Journal, 
p. Ixxxix). It results from the course of inquiry then instituted 
by me, that the Australian belong to a group of languages (and in 
this term I conform with Dr. Bleek) to which also belong the 
Bantu and the Dravidian. 

These languages although developed in common and form the 
same sources, constitute a group. Thus the result is that roots 
may be differently selected in Australian Bantu and Dravidian, 
and will not fit in together in each case notwithstanding their 
common origin. The resemblance between the Yarra languages 
and the Mozambique languages is, as already stated, much doe^ 
than is commonly found 

It has been the opinion of some distinguished anthropologists 
that Australia is a centre of the human race, from which India and 
A&ica were peopled. However, this may be, the facte now brought 
forward are, so far as language is concerned, in proof of the direct 
contrary. Africa, so far as this evidence is concerned, is the great 
centre of languages, of mythology, and of civilization. 

As, in another paper contributed by me, High Africa has been. 
treated on as a centre of culture, it is not necessary to go into the 
whole subject here. 

The Australian languages will be found to belong to one of the 
earliest epochs of development of language in this group, but I am 
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of Opinion that the testimonies brought forward in Mr. Brough 
Smyth's work, as to Australia having been at some former period 
mider the influence of a white race, are correct. 

As such, I should class, which I cannot now account for, though 
I have an hypothesis not yet tested, the curious circumstance that 
the names of languages in Australia are negatives. Now, a whole 
section in my Prehistoric, and Protohistoric Comparative Philology 
and Mythology is devoted to the exemplification of this remarkable 
characteristic of a negative series. Now one language is called 
the Kabi, and Kaba figures largely in many languages of the old 
world as a negativa 

Mr. R. Brough Smyth, in the The Ahoriginea of Victoria, vol. II, 
page 8, (Trtibner, 1878) says: — "A great many of the languages of 
AnstrsJia are named after the word ' no.' The late Mr. Bunce 
states that the Melbourne people used to designate their language 
by the words N'uther galla, N'uther meaning *no'." 

The late Mr. E. S. Parker corroborates Mr. Bunce's statement. 
He says: — " The natives distinguish the different table or languages 
by their negatives. Thus there is the Burapx>er dialect spoken by 
the Mallegoodneet ; the XJtar dialect, on the Murray and Lower 
(xoulbum ; these words, Burapper and Utar, being respectively 
the negatives of each language ; and so of others." 

This system of nomenclature appears to prevail in the eastern 
and southern parts of the continent. 

" The B.ev. W. Ridley, M.A, eminent amongst the philologists 
of Australia, says the following are the names of some languages 
spoken in the interior : — " 1. Kamilaroi ; 2. Wolaroi ;3. Wiraiaroi ; 
4. Wailwuh; 5. Kogai; 6. Pikumbul; 7. Paiamba ; 8. Kiugi. 
The first ^ve of these are named after their negatives. In the first 
Kamil signifies 'no' ; in the second, Wol is 'no'; in the third 
Wira is *no'; in the fourth Wail is *no' ; in the fifth Ko is *no.' 
In Pikumbul, on the other hand, Piku means yes." 

Indeed the whole evidence is in confirmation of what has been 
stated by me (Prehistoric, Comparative Philology and Mythology, 
London, Triibner), that under the doctrine of the Four Worlds, 
taught in the School of Pergamos, the ancients preserved a know- 
ledge of what was known to their predecessors in Babylon. The 
Austral world, which in the globe balanced our world, was 
Australasia, as in the other hemisphere the north and south worlds 
were North and South America. 

Thus the knowledge of this intercourse was long lost, until now, 
we can restore a passage of many thousands of years old in the 
history of Australia. 
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Photography — its relation to Popular Education. 

By Lk Habt. 



IS&Kdbt^an ike Rogal 8oekt$ </ NM. W., 6 November, 1879.] 



Lr a paper thai I had the hononr of reading befttu tiM mtmben 
of the ]^e Art Section of the Royal Society, in Aagnst, 1878, jtm 
inll doabtless remember that I alluded to one particular applit 
cataon of photography, viz., its adaptability to popular ednration ; 
and by this ezpresmon I meaa iwfc oniy tfaose oobtsbb of instmc- 
tum that are giHWi is oar national schools, but also the higher 
hiBHfaBB of sdenoe and art Photography in its present state has 
beoame so influential and of such service, that there is now no more 
reason for trying to undervalue its utility than there would be 
for trying to ignore its veiy existence. 

In making up this paper I have been obliged to have recourse 
largely to tibe various journals, English and foreign, devoted to 
photograi^c literature ; and as I purpose at its close giving you 
some practical illustrations, I will curtail, as far as I reasonably 
can, the various opinions of others who are, like myself, doing their 
beat to bring this art«cienoe before the public in such a light 
that one and all must admit that the time has come when we can 
no longer deny it the pramxnent place it has so laboriously wwked 
for, and admit it as one of the elements necessary for the better 
education of the popular mind. 

I must presume tbat three things are admitted, — 

Istly. That good education is not only us^ul, but necessary. 

2ndly. That an elementaiy knowledge of the principles of 

scieDoe and art is ccmducive to the well-being of the 

human race 

Srdly. That one of the best means of imparting knowledge is 

by iUustratioiL 

Well then, I wish to show you that photography embraces the 
Beopnnaiy conditions for the proper carrying out of these admitted 
€act& And to do so I must divide my subject into two heads, one 
ta«kting briefly of some of the general applications of photography, 
and the other, to the particular mode in which it should be intro- 
duced into our public and private educational establishments. 

We will take the first case It it well known how, by means 
of photo-lithography and photo-engravings a great impetus has 
been given to the production of good and ch^ap maps in all 
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civilized ooimtries, and I mention particularly those countries 
where it has been taken up by their various GrovemmentSy in Eng- 
land, Austria, Belgium, France, Germany, Portugal, America, 
Australia, and even in some instances, Japan. I had almost for- 
gotten India, where its services are largely brought into reqmsitioii, 
under the flirection of that very practical gentleman Major 
Waterhouse. The most recent addition to this branch has been 
made in France, where a photographic establishment, under the 
direction of the Minister of the Interior, has been put up for the 
service of the Department of Boads and Bridges. Tliis is in 
addition to those already in existence, and employed by the Land 
Survey Office, Public Instruction, Prisons, Bank of fVance, and 
other minor ones. 

The French correspondent of one of our leading photographic 
journals writes from Paris of a meeting of the Frend^ Photographic 
Society, January 10th, 1879, in which he states " th&t Monsieur 
Ourliez described a possible method of transferring to any required 
distance an image obtained in the camera obscura, wi^ all the 
fn*adation of tones and half-tints, by means of an instrument 
Lnilar to that used for the transmission of sound." 

From an ordinary photographic negative a carbon positive or 
print in gelatine can be taken which will give an image in relie£ 
By interposing between the negative and carbon a stippled plate, 
and exposing to the light for some time, an image would be ob- 
tained, formed of points or dots more or less deep, according to the 
intensity of the portions of the negatives through which the light 
had passed. By a simple mechanism a pin might be made to pass 
over these dots or points, and by means of a membrane, to repeat 
their gradation in the same way as Edison's Phonograph repeats 
the indentations which the sound vibrations have imprinted on the 
sheet of tin foil For receiving the image the machinery employed 
would be exactly similar, and the vibrations of the pin could be 
transmitted to a distance by means of Bell's Telephone. 

Another ingenious proposal of a useful application of photo- 
graphy is to establish a photographically-illustrated journal or 
newspaper, to be brought out. weekly, and produced by means of 
one or more of the photo-mechaniGEd processes now so largely 
employed, nor would it be a difficult matter to carry out this idea 
in a properly conducted establishment. Negatives received from 
correspondents abroad could be treated and made ready for the 
printers as rapidly as ordinary wood blocks can be drawn upon and 
engraved. It would be a waste of time here for me to dwell upon 
the value of such an illustrated periodical — ^the fact is too palpable— 
and certainly where sixpence and one shilling is given for an 
ordinary illustrated newspaper, double the price would not be 
refused for one of the kind proposed ; and this brings me to another 
useful application, viz., producing such photographs on wood 
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blocks as can be engraved without the usual disagreements of such 
blocks, viz., a film on the surface of it I am glad to state, in 
all modestj, that I have brought this application to a most peif ect 
result since my sojourn here, but the engravers say that although 
there is but a shadow on the surface of the wood that it is very 
difficult to interpret. All tlie better ; what we want in this age is 
not the engraver's interpretation of a subject, but a truthful one, 
such as is seen in nature, and therefore these gentlemen must do 
what photographers are doing — make themselves acquainted with 
the laws of nature and tlie rules of art — they will then have no 
difficulty in interpreting faithfully these valuable photographic 
drawings, and so the public at large will gain by having the eye 
educated to better work, and certainly more faithful than the great 
majority of drawings in the illustrated newspapers all over the world. 

That these photo-mechanical processes are making great strides, 
not only as regards their own perfection, but also the eager 
manner in which they are being taken up by industrial establish- 
ments, does not admit of a doubt, and I say, without fear of con- 
tradiction, that the day is not far distant when no good printing 
establishment will consider itself complete without its photographic 
branch. Twenty years ago this might have been called a dream, 
but it is now becomipg a staunch reality ; and a great revolution is 
gradually taking place in our means of illustration by the mighty 
propelling power that photography is exercising. 

The Paris correspondent of the Pkoto News^ a few months 
back, says : — " Every day we who live in Paris are learning to 
appreciate more and more wliat photography in its different appli- 
cations can render to science and art, and among these applications 
are especially to be noted those to printing in fatty inks, the 
establishments for producing which are constantly multiplying, 
and introducing improvements in their various methods of 
working." Another gentleman — Herr Kramar — speaks of the 
services photography is rendering physical geology, by proving 
the advance or contraction of different glaciers, and illustrated 
his remarks by showing photographs taken from Monte Kica, The 
Mouch, and the Jungfrau, at different periods from the same spot 
—viz., in the years 1863, 1873, and 1878— the heights of these 
varying from 6,000 to 14,000 feet above sea-leveL 

Nor has anthropological study been regardless of its services. 
A Grerman publication, recently brought out, has been illustrated 
by some himdreds of photographic portraits of many distant tribes, 
and by which means, the author says, it is possible to classify the 
races in a far more intelligent manner than they had heretofore 
been done. 

In Great Britain the Anthropolo^cal Society is endeavouring 
to make a collection of photographs of the different types of the 
human race. 
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Dr. Darwin used photography for illustrating his works. Dr. 
Haydon's collection contains no less than seventy different tribes 
of Indians by means of photography ; in fact, it has become such 
an important aid to this study that the British Association has 
placed a sum of money at the disposal of its Committee, for the 
purpose of continuing the collection and publication of photo- 
graphs of the different t3rpes of the British Empire. And mig^t 
I not here say a word of regret that no public collection of photo- 
graphs of the different races of Australasia exist— of those races 
so rapidly dying out, and who were not a hundred years ago un- 
disputed masters of this now great country. I would that my 
influence were as powerful as my desire is to see this matter taken 
up, not by New South Wales only, but as an intercolonial work, 
and photographs of a regularly-adopted size and uniformity be at 
at once made ere it is irretrievably too late. The Colony of New 
South Wales possesses aU the appliances necessary, even to the 
ihultipHcation of prints by photo-mechanical means. It would be 
a source of great interest to future generations here, and of aid- 
less interest to the scientific world of other nations. Hitherto it 
has been an omission ; let it not in the future be looked upon, 
when too late, as a fault. 

In an article on the photographing of animals in motion, the 
Times remarks — *' As one might expect, the art of instantaneous 
photography has thrown a good deal of light on certain problems 
of animal locomotion. Mr. Muybridge, of San Francisco, has 
lately obtained a series of photographs of horses in various modes 
of progression with great success. These experiments were made 
at the instigation of Grovemor Stanford, to whom the idea 
occurred from reading Professor Marey's remarkable work on 
Animal Mechanism. This latter gentleman also recommends that 
the same method should be applied in studying the flight of birds. 

As an instance of the value of photographic records, I will only 
mention one, — its use by the Society of Naval Architects, and the 
British War Department, Woolwich. The subject of building 
armoured men of war has been recently rediscussed in England. 
Arguments that in years past proved delusive, and suggestions 
that have been tried and found wanting, have again been brought 
forward, and but for the photographic records of these expaiences 
the Coimtry would in all likelihood have been asked to go to the 
expense of repeating them. Fortunately the War Department has 
a photograpluc branch, and was enabled to bring forward the 
necessary proofs. This establishment does all its work by the 
carbon and fatty ink processes, and since its foundation has tunned 
out upwards of 100,000 permanent photographs. From Woolwich 
to India is a long stride, but photography is as active in one place 
as in the other ; for independent of its being used by the Indian 
Government, Dr. Hunter speaking of the progress of art in general 
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in India 8a3r8 : '* I must inform you that photography is makiag 
Teiy rapid strides in India. Many of the Bajahs and weahhy 
natives practise it with success, keeping assistant photographers 
In their pay." As I only intended to enumerate a few of the many 
i^lications of this art-science, to serve as it were as an introdue- 
tion to my principal remarks, I must not continue longer on this 
subject, — suffice it to say tAat volumes might be written on the 
subject ere it would be exhausted. We will therefore pass on to 
consider ^* how it ought to be introduced into our schools." 

For twenty years past I have been watching the gradual pro- 
gress that hta been made in the manner of applying photography, 
and now, after having visited the principal capitals of Europe, 
where, by some years of study and observation I have gained an 
insight into the requirements and desires of the scholastic world, 
I am fully convinced of the future importance that photography is 
destined to possess, as regards its application to public instruction. 

Each year as it passed away left some distinguishing mark corro- 
borative of my idea, and now I have the satisfaction of reading of 
results obtained, that I proposed to the French Cbvemmeat 
tweive years ago. My propositions were, and are still, — Istly, 
''to so vulgarize photography by means of lectures aad 
ooozses of instruction in it as to make its principles generally 
known — and 2ndly, to apply that knowledge for the purposes 
of national education." Since my arrival in this country 
I have in no way abated in my endeavours to promote 
the advance of this interesting and important study; eM. 
success has partially i-ewarded my efforts, owing to the liberal 
manner in which I have been seconded by the Technical Coll^;e 
in connection with the School of Arts. I mentioned that in 
France the matter had been well taken up. I will therefore refer you 
for a minute or two to the Paris correspondent of the F}u>togra/phic 
NeiDB. He says — " Public opinion in Paris appears lately to have 
taken a turn in favour of the spread of, and (what is better stBl) 
of education in, photography. This may be taken as a good 
angary for the science, at length permitted to count as such, and 
to emerge with honor from the state of disrepute in which en- 
deavours have persistently been made to keep it from its very 
start into existence up to the present" 

Very little reflection helps us to appreciate the great services 
that photography can render and is rendering to science, art, aad 
industry ; nor can we discover that it is in any way injurious to 
any of them. However much these facts are known to those 
acquainted with the practical working of the art, it has yet to be 
made generally known and proclaimed to the world that it is the 
skilful handmaid of and not the rival of art and science. 

The Scientific Association of France has been the first to do this 
in a tiioroughly complete maimer, by asking the veteran Davaune 
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to lecture at the Sorbonne ; and what a splendid success was that 
first important lecture on Photography in this great centre of 
learning, and whose threshold it had never yet crossed, except as 
a servant — but now it had risen to claim its own ; and to whom 
did it address itself ? I will continue the paragraph : — ^' Among 
the audience were scientific men, members of the Academy, pro- 
fessors of the University, distinguished artists, and men of the 
world known for the extent of their knowledge and the depth of 
their learning." 

All these were present as at an elementary school, to listen to 
truths of which they knew but little, and admire results whose 
causes they never would have guessed at. And all honour is 
due to the admirable spirit shown by the various establishments 
employing the different photo-mechanical processes ; each one 
came forward to assist the learned Davaune by exliibiting the 
particular process in use in their establishments. Thus, photo-litho- 
graphy, Gillottage, heliotype, Woodburytype, photo-engraving were 
passed successively in review. It was felt that the time of emancipa- 
tion had come ; heretofore its services had been largely availed of but 
little recognized. Artists called it a science,' scientific men called 
it an art. Photographers themselves called it an '* art-science," 
and the public at large know too little of it to give an opinion ; 
but now, by the force of its own great power and truth, all are 
obliged to acknowledge its position as the art-science of photography. 
This brilliant change was followed up by a lecture at the Central 
Union of the Fine Arts applied to Manufactures *'Onthe application 
of Photography to the Industrial Arts." Then came a course of 
lectures on photography at the '* National School of Decorative 
Art," and a petition has since been made to the Minister of Public 
Instruction that a similar course may be delivered before the 
** Training Institution." 

And now, how can this knowledge be appUed or introduced into 
our public schools ? Firstly, by means of the photo-mechanical 
processes, which will procure for each school a collection of such 
photographs as will not only serve for illusti*ation and instruct^ 
but at the same time as a useful ornamentation, by bringing con* 
stantly before the eye and mind works of refinement and art, and 
so gradually but surely laying the foundation of a natural taste 
for the good and beautiful. I cannot help quoting the words 
spoken by His Excellency Lord Loftus, at a speech delivered at 
Parramatta at the beginning of this month. He remarks, 
*^ Nothing so elevated and refined the minds of the young, and 
even softened their character, as the contemplation of the b^uties 
of Nature, and of the objects of science and art It not only ele- 
vated their natui'e, but at the same time it implanted in the 
youthful heart that spirit of ambition that led to highly valuable 
results." These are noble words, and worthy of great consideratioQ 
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from all of us, but especiallj from those who ai*e more imme- 
diately connected with the education of the youth of this country. 
'Now of all kinds of tuition, that instilled into the mind by means 
of illustration is acknowledged to be the best The inspiration 
(if I may use the term) received by its means is vivid, and more 
, lasting ^an by other methods, l^e object of illustration is not 
to supersede the information given by the instructor, but to facili- 
tate his task by bringing before his pupils in, as it were, a living 
form, the object of his remarks ; it is supposed to be an embodi- 
ment of his teaching, and, as such, ought to be of the best descrip- 
tion. 

Now, I claim for photography the power of producing these 
illustrations in a manner superior to all others, in a pleasing, 
instructive, and, above all, truthful manner, and I think that the 
method I propose explaining to you will speak for itself, and 
require little advocating from me. It is simply photographic 
transparencies thrown upon a screen in an enlarged form, and 
illuminated by a powerful light, depending upon the quality of 
the slides used and the size of Uie image required. In speaking 
of a collection of views of Cyprus, by Mr. Thompson, a critic 
observes : — " These photographs are admirably adapted for book 
illustration, but they convey a far better idea of reality when 
employed as transparencies for throwing upon a screen." It is 
surprising how much there is in a photograph when seen in this 
way. Microscopic details, which the eye fails to perceive, are 
brought to view in a most striking manner, and we know what 
truth they contain. I think it is a most agreeable thing to be 
able to sit down comfortably and see pass before you scene after 
scene. Will you pass half-an-hour in China, Japan, India, Egypt, 
the ancient cities of the world, or see the most modem of architec- 
ture, the wonders of the microscope, the beauties of botany, rare 
and choice works of art, or indeed of any of the thousand and one 
subjects that might be mentioned, and yet how little has this 
power been used to assist in dissipating the large amount of 
ignorance existing among u& 

In a well-written article in the Pliotographic News^ on 
" Photography as a means of popular instruction," the following 
remarks occur : — " Wherever photography penetrates, there it 
irradiates, as if to prove that, owing its origin to light, it is 
called upon to diffuse light" It then goes on to say what is now 
being proposed to the French Government, viz., ''to organize 
public courses of lessons (illustrated by the means already spoken 
of), not only in the school, but also in the public halls." 

The plan proposed is " that each locality provide its own pro- 
jection apparatus." This, in a wealthy and important centre, 
would be a powerful one, and in the case of less important places, 
some less powerful apparatus would be chosen, more easy and 
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economical to work. The views would be provided by the Govem- 
inent, consisting of geography, natural history, geology, botany, 
travels, history, music, &c,, &c. These series would not only serve 
as niustrations for scholastic purposes, but also as recreation for 
grown-up persons. I need not insist on the immense value of 
these soir^s. One of the greatest aims of our lives is to receive • 
knowledge, the next should be to impart it — ^to use every available 
means to combat ignorance and superstition. Our International 
Bxhibition is bringing us into a close connection with foreign 
nations. How many, aye, how very many of our fellow-creatures 
are there that only know of foreign countries by the absurd, and for 
tbe most part unreliable rumours of persons as ignorant as than- 
selves. Here then is a way of giving truthful illustrations of any 
country, — ^its physical geography, manners and customs of i^ 
inhabitants, in short, of knowing all about it. How narrow and 
little are our ideas if we only know of ourselves and then as we 
see each other ; we want to see the value of other nations, find out 
their best points and take them to ourselves. In this manner our 
mind will expand, we shall be able to judge more impartially, and 
our actions will be marked by liberality ; our whole nature will 
gradually be changed, and by a constant wish to learn, we shall 
imperceptibly put in practice the knowledge obtained, to our own 
satisfaction and the great benefit of all around us. 
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Ottelia praeterita, F. v. M, 

By Babon voy Mulleb, K.C.M.a, M.D., P.H.D., F.RS., 

Govemment Botaniai^ Victoria. 



[Head before the Rojfal Society qfN.S. W,, 5 November^ 1879.] 



liEAYES large, from a roundish blunt base, oblong-elliptical ; their 
midrib prominent ; their lateral nerves spreading rectangularly, 
forming '^th the longitudinal nerves large, regularly quadrimgulari 
tesselated areoles. 

Under the above palseontographic designation it is here ven- 
tured to define the remnants of a solitary leaf-impression, kindly 
submitted by Professor Liversidge, of the Sydney University. 
Though from a mere leaf no absolute generic defimtion can be 
derived, either in this or in most other instances of descriptive 
classification, yet the general usage (often too hastily adopted in 
palfeontography) may justify, also in this case, the choice of a 
temporary name for this certainly remarkable and conspicuous 
fossil. It is with less hesitation, that to thiB scanty remnant of a 
by-gone vegetation now a systematic place is assigned, because 
the testimony of its phytographic position points to a small group 
of aquatic plants, the Hydrocharidese, and perhaps also the Alis- 
macese, of which hitherto very few fossil species are on record. 
Among them Count de Saporta has noted already the leaves of 
one Ottelia, as those of 0. parisiensia (Schimper, Traite de FcU^ 
arUologie vegitcUe, ii. 442) from the eocene limestone of the 
environs of the great French metropolis; besides, Professor 
Lesquereux, in the Eeports of the United States Geological 
Surveys, 1874, p. 300 et 1878, p. 98 pi. LXI. fig. 8, rendered 
known the impression of a calyx of anoUier Ottelia, described by 
him as 0. americana. 

When already so many other instances are known of plants to 
occur of prevailing or even exclusive Australian type (such as 
Oasuarinse, various Proteacese, kc.) among the tertiary fossils of 
Europe, though there no longer represented by any living forms, 
we must be less surprised to note here as well as there, probable 
fossil species of genera of now wide exotic range, among them such 
as may well have belonged to Ottelia. Nevertheless, the fruits 
of the Parisian species, as well as its Australian supposed fossil 
congener, remain yet unknown, to render their exact systematic 
position indisputable. The degree of variability of these plants 
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as regards the size of their leaves has been likelj as large in 
former ages as it is at the present day, the two Australian living 
species being particularly remarkable in this respect. The length 
of the leaves of 0. parisiensis is given as ranging from fourteen to 
fifteen centimetres ; the only impression available of 0. prceUrita 
shows the leaf nearly twice as long. Diagonistically , little can be said 
about the latter species by mere comparison of the leaves, to dis- 
criminate it from some congeners of the living creation. In 
foliage it is nearly allied to our native 0, ovalifolia (CL Richard, 
in Memoir de Vhist de FruTice, 1811, p. 78), but the leaves of the 
latter are hardly ever so large, indeed usually much smaller; the 
midrib is not so prominent, the areoles are also smaller and less 
symmetrically quadrangular. Impressions of the bracteolar invo- 
lucre and fruit of 0. prctterita may turn up yet to carrj*^ these 
comparisons still further. 

Note.— Mr. F. H. F. Griffin, of Richmond, N.S.W., to whom the 
Univeraitv is indebted for the fossil impression, informs me that he 
believes the specimen came from the Green Bush Quarry, on the Kissing 
Point Road, near to Parramatta. Phyllotheca and Gleichenites are also 
found in the Hawkesbury Rocks, together with fragmentary vegetable 
remains and leaves enclosed in the interbedded masses of Wianamatta 
shale. — A. LnimsiDGE. 

[One plate.] 
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Compiled Catalogue of Latitude Stars. Epoch 1880, 

By H. S. Haweins, M.A. 



[Bead b^ore Uie Boyal Society o/N,S, W., 3 December, 1879.] 



Whilst I was engaged in preparing a programme of latitude stars, 
to be used for the determination of the position of the boundary 
between New South Wales and Queensland, it occurred to me, 
that, from unforeseen circumstances, the declinations of the B. A.C. 
stars required for zenith pairs might not be satisfactorily ascer- 
tained at the Sydney Observatory by the time when they would 
be required by Mr. Conder ; whilst it was, of course, necessary 
that the latitude of the initial point should be accurately deter- 
mined before he left it This difficulty does not exist when, in 
the course of the trigonometrical survey, observations are made 
for latitude, since the data can be used at any time. Accord- 
ingly, when making out a list, after all the available stars have 
been selected from the Melbourne catalogue of 1870, it has been 
our practice to take the remainder from the B.A.C. catalogue of 
1850, and to selid them to the Government Astronomer for 
observation. 

With but few exceptions, the positions given by the former 
catalogue are proved, by the coincidence of the deduced results, to 
be very accurate ; whilst the errors of the latter are so numerous, 
and, when compared with the limit of error of Mr. Conder's 
observations, so great, that, even when the resulting latitude agrees 
with that found from more trustworthy data, no vahie can be 
attached to the coincidence until the positions of the stars have 
been verified. 

In order to meet these difficulties, I began to collate the 
Melbourne and Cape catalogues, with the hope that I might be 
able to prepare a short list of stars, the declinations of wliich were 
BO well fixed that the latitude of the boundary might be ascer- 
tained within the limit of errors of observation ; but, ))efore I had 
made much progress, it was clear that, as Mr. Cond(>r would not 
be able to start for some weeks, but few of the stai-s which were 
being observed would be of any service, since they would be on 
the meridian too early in the evening ; and, in fai^, only one- 
third of the first programme was used. For this reason I 
determined to increase my list, by making use of tlie Washington 
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catalogue of 1860, together with the stars which had been observed 
at Sydney during the last three years in connection with the 
trigonometrical survey, and to make a complete catalogue of the 
stars which would be serviceable in New South Wales. 

From these sources I have obtained 517, of magnitude not lees 
than the seventh, which culminate within 30" of the zenith of 
any place lying between 29* and 37'S., i.e. with N.P.D. between 
89* and 157^ 

The method pursued in the formation of the catalogue was as 
follows : — I first selected 266 stars which are common to the 
Melbourne and Cape catalogues, intending to retain all, which, 
when brought up to 1880, agreed within S'" ; but I afterwards 
raised the standard to 2"^ and tikus found that it was necessary to 
reject 26. In the same manner, 38 stars were retained out of 42 
which were found in the Melbourne and Washington cataloguea 
The epoch of the latter being the same as that of the Ci^ 
catalogue, no preliminary calculation was necessary ; and I kept 
no record of the number of stars rejected by inspection, but added 
182 to my Ust. 

Finally, from the 139 stars specially observed for the Surveyor 
General by Mr. Russell, it was increased by 42, which agreed in 
position with one other of the catalogues, and by 15 not found in 
any of them, but which, having been used for prime vertical 
observations, or for a zenith pair, of which the other component 
was well fixed, gave (from two or more results) the latitude 
within I'' of the mean. Of the remaining 82 stars, a large 
number was already included in my catalogue ; whilst, in 
accordance with the principle on which it is formed, I was obliged 
to exclude the others, although the deduced latitudes prove that 
the declinations must generally be very correct ; whilst there is no 
certainty with respect to individual stars ; since, in the case of 
zenith pairs, an error in the declination of one star may be 
completely or partially balanced by a corresponding error in that 
of the other. 

As this catalogue is intended solely for latitude observatioiiSi 
where extreme accuracy in the time is not required, I brought the 
R.A. up to 1880 from any one of the others used in the oom- 
pilation; therefore, for azimuth observations the Melbourne 
catalogue, or Mr, White's list of fifth-six drcumpolar stars, must 
be used, and, for time stars, the Nautical Almanac. In finding 
the corrections for the epoch 1880, the first terms of thepreceBsioa 
in R.A. and N.P.D. have been calculated in every instance; and 
the second term of each has been interpolated, and the mean of 
the proper motions adopted, for all stars which are common to the 
Melbourne and Gape catalogues. When either of these has been 
used with the Sydney observations, or with the Washington 
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catalogae, which does not give the second terms of the precession 
or the proper motions, these elements have been taken from the 
fonner. 

Since the catalogue was commenced for a special purpose, it 
may not be uninteresting to give a short account of the results 
obtained by it, in conjunction with the stars observed at Sydney ; 
premising that the conditions under which the observations at tiie 
boundary were made were far from satisfactory, as is shown by 
the following extracts from Mr. Conder's reports ; to which I may 
add that the weather was generally unfavourable. At Sand Hill 
near Barringun, he says : — " The hill consists of a loose red sand 
in which it was impracticable to get anything like a stable 
foundation for the instrument, so that the level was constantly 
getting out of adjustment." Again, at Station 4, 20 miles 
east of the former, he remarks — ^^ Many of these abnormal obser- 
vations I believe to be occasioned by the loose sandy foundation on 
which the instrument stood, since the bubble of the level was 
aometimes moving whilst it was being read." 

I have mentioned above that only one-third of the original 
piogramme of B.A.C. stars was used ; and, of the extended list, 
80 few had been observed when Mr. Conder started that, had he 
been compelled to depend on them, it would have been necessary 
to telegraph the declinations as they were observed, in order that 
he might be assured that the latitude of each station was known 
within very narrow limits before he left it Fortunately the new 
catalogue met the difficulty ; since he was able to select from it 
twenty-four zenith pairs culminating within about three hours, 
with this additional advantage, that twenty-two of these were 
obtained by three settings of the instrument ; the corresponding 
groups consisting of four, five, and seven stars, which under 
ordinary circumstances would have given but eight pairs. This, 
however, was merely a chance coincidence of the zenith distances, 
the test of the accuracy of the stars' positions being of course 
the resulting latitudes. 

These have an extreme range of 3'''49 in the 83 individual 
observations at Station Na 3, which remained after the anomalous 
results had been rejected, and of 2'''42 at Station No. 4, in the 26 
means deduced from observations of the same pair ; whilst the 
average differences of these means from the adopted latitudes of 
the four stations are respectively 0''-26, 0*62, Of 39 and 0'-44 ; 
those of Mr. Condor's best latitude stations. Mount Howard and 
Mount Lambie, with the advantage of perfect stability of the 
instrument and the power of selecting favourable nights for obser- 
vmtion, being 0^-45 and 0''>52. 

The results rejected from the appended observations are all 
thrown out by Pierce's criterion, tjie object of which is to do 
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away with any arbitrary selection. The principle on which this 
depends is, that whatever the number or the quality of a series of 
observations, there ought not to be any which differ from the 
mean by more than a definite quantity, which can be calculated by 
the method of least squares. An easy rule which I have dis- 
covered, and which is almost identical with the exact method, is 
this — when the number of observations is less than ten, any 
result may safely be rejected as abnormal which differs from the 
mean by more than three times the mean of the errors, irrespective 
of sign ; and when the number exceeds ten, the corresponding 
limit is two and a-half times the mean error. 

Of the twelve results thus rejected, the first at Barringan, 
and the pair C.C. 604, M.C. 781, at Sand Hill, consist of 
stars of which none enter into any other combination ; so 
that it is impossible to say whether the positions of one or 
both in each pair are erroneous ; but in tbe other ten cases, 
since the average range of error of Mr. Condor's observations 
of the same paii* is much less than half a second, simple inspection 
proves that the latitude found from the pair M.C. 910 and C.C. 798 
at each of the four stations, being much too great, the error can 
arise only from the declination of one or both being too high ; 
and, as other combinations prove that the position of C.C. 798 is 
correct, it follows that M.C. 910 is wrong. Again, the latitude, 
as deduced from each of the three pairs of which B.A.C. 6,982 is 
a component being much below the mean at Stations 3 and 4, 
it is evident that the declination of that star is too low. 

That discrepancies of this kind will be found, even in the best 
catalogues, is shown by the positions of two Nautical Almanac 
stars, viz., a^ Crucis and i ArgC^s. The seconds of declination 
of the former, in 1879, according to the Melbourne, Cape, and 
Williamstown catalogues, and the Nautical Almanac, are re- 
spectively— 40" -91, 42" -96, 39''-80, and 37''-54 ; and those of 
I ArgAs, by the same catalogues— 3" -7 2, 5''-81, 6''-39, and r-43. 
In the Nautical Almanac for 1880 both declinations have been 
altered ; and deducing from these the positions in 1879, the 
seconds are — for a* Crucis, 40" -94 ; and for i Argus, 5"-06; whilst 
the corresponding values as observed at Sydney this year are 
41"*20 and 3" -52, which differ from the Melbourne values by only 
0"-29 and 0"-20. 

I may add that, encouraged by the results obtained at the 
lK>undary, I have repeated the calculation of the latitudes of all 
the astronomical stations connected with the trigonometrical 
survey of the Colony, using the mean of the declinations derived 
from all available sources, and that in every case the probable 
error has been thus diminished. 
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IiATTrUDB— BaBBINOUN. 



Stan. 



July 7. 



July 10. 



July 12. 



July 18. Mean. 



B.A.C. 4,332 B.A.C. 4,396 
4,430 „ 4,507 



f f 



4,608 
4,868 
6,127 
5,227 
5,272 
M.C. 832 
C.C. 729 



t> 



9» 



f > 



»> 



>» 



9f 



»» 



tf 



B&.U. 



tf 



ft 



*t 



tt 



ft 



ft 



tt 



tt 



ft 



ft 



ft 



732 

ft 
904 

910 

925 

929 

925 

929 

963 



ft 
C.C. 

ft 
ft 

f> 

ft 
M.C. 

C.C. 

M.C. 

ft 
C.C. 

ft 
ft 



4,681 

4,892 

5,151 

5,250 

5,374 

694 

741 

773 

741 

773 J 

920 

798 

920 

ff 
859 

ft •* 
968 



9-16 
8-76 



8-43 



9-66 
7-63 

8*04 
7-99 
8-42 
10-12* 
10-60* 
7-59 
8-61 
814 
9-15 



7-51 



7-59 



12-68 
8-06 
7-79 
8-35 
8-10 
8-52 



9-09 
8-34 
7-50 

7-77 
8-46 



9-16 


7-84 


7-64 


7-65 


7-08 


8-47 


7-76 


8*43 


7-24 


806 


7-93 


803 


10*06 


11-09 


7-72 


8-47 


7-96 


8-44 


7-63 


8-62 


7-86 


8-60 


7-61 


8-98 



29" 0^40^ 
+ 9-66* 
8-36 
8-34 
7-68 
7-88 
8-41 
8-69 
7-64 
7-71 
8-27 
7-81 
8-37 
8-43 
11-28* 
8-08 
8-06 
8-20 
8-19 
8-37 

8-14 



UUtod*^ 20* tf 48^14. 

Probftble error, 4- 0*048. 

Befulta maAfid with an asterisk * are rejected by Pieroe's criterion. 

The pairs bracketed together were observed with one setting of the instrument. 

The httitode Is obtained by weighting the means according to the number of observations 
from which they were found. 
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liATrruDS— Sand Hill, vear BABBiNonK. 



Stua. 



JidySS. 



July 80. 



Jnlyao. 



B.A.C. 
C.C. 

t9 
91 

M.C. 

B.A.C. 

ft 
» 
M.O. 

C.C. 
B.A.C. 

ft 

9t 
»t 

C.C. 

tt 
tt 
»» 
tt 

M.C. 

*9 

ft 

<>» 



4,608 
566 



tt 



tt 
736 

tt 
4,868 

» 
4,882 

764 

604 
6,127 
6,227 
6,272 
6,488 
5,679 
5,723 

729 

» 
732 



B.A.C. 

M.C. 
B.A.C. 

M.C. 
B.A.a 

C.C. 
B.A.C. 

M.C. 

C.C. 

>t 

M.C. 

B.A.C. 

tt 

tt 

tt 

tt 

tt 
C.C. 

99 

tt 



741 M.C. 

878 C.C. 

910 „ 

920 M.C. 

tt it 

925 C.C. 

929 „ 

963 M.C. 



4,681 
736 

4,892 
764 

4,868 
601 

4,892 
764 
601 

tt J 

781 

6,151 

6,250 

6,374 

5,519 

5,639 

5,782 

741 

773 

741 

773 

878 

773 

798 

925 

929 

859 

tt -f 
968 



8*32 
9-89 
9-24 

10-99 
911 
9-66 
8-45 

10-20 
9-00 

10-74 
7-18 
8-66 
9-42 
8-60 
9-69 
8-73 



9-89 

9-58 

10-46 

10-14 

10-85 

10-53 

11-99 

10-03 

9-11 

9-60 

8-69 

9-04 



9-21 
9-13 
9-25 



• • ■ • • • 

6-42 
11-23 



9-31 
9-08 
9-77 
9-94 



9-16 



10-25 



12-12 

9-88 

9-76 

10-21 

10-09 

9-75 



10-62 
10-05 



10-50 
9-94 

10-07 
9-50 
8-00 
8-56 
9-19 
9-58 
9-77 
8-62 
9-96 



28'59'l(r 

8-32 

9-55 

9-66 

10-10 

9-11 

9-66 

9-48 

10-07 

9-54 

10-12 

7-20* 

8*61 

9-95 

9-09 

9-59 

8-81 

9-86 

9-92 

9-68 

9-80 

10-14 

10-55 

10-53 

12-06* 

9-96 

9-44 

9-90 

9-39 

9-40 



9-64 



lAtiti]d«,ffi*60'liy«i. PJL + 01M8 
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Latitubb — Statiok 8. 
(Aboat 10 miles west of Banrmgoii.) 



Btan. 


Aug. UL 


Aug. 18. 


Aug. 14. 


Aug. 16. 


Mean. 










m 


» 


« 





29*0'a' 


BLA.C. 


6,227 


S.A.C. 


5,250 


■ • • 


900 


8-92 


m • 


8-96 


99 


5,272 


99 


6,874 


• • ■ 


9-49 


7-24 


10-06 


8-93 


9» 


5,488 


99 


5,619 


• • • 


10-03 


816 


8-45 


8-88 


99 


6,679 


9» 


6,639 


■ • • 


8*63 


8-49 


819 


8-40 


»V 


6,723 


99 


5,782 


• • • 


917 


8-99 


8-60 


8-92 


C.C. 


729 


C.C. 


74r 


• • • 


9-30 


8-97 


8-87 


9-05 


#9 


19 


99 


773 


• • • 


9-56 


1018 


9-79 


9-84 


99 


>9 


99 


798 


• • • 


10-66 


9-80 


9-73 


10-06 


»9 


732 


99 


741 


• • • 


8-49 


8-67 


8-90 


8*69 


»9 


99 


99 


773 

» 


• k • 


8-75 


9-88 


9-83 


9*49 


99 


99 


19 


798 


• • • 


9-30 


8-96 


9-22 


9-16 


M.C. 


878 


99 


741 


• • • 


8-43 


9-24 


9-35 


9-01 


n 


99 


99 


773 


• • • 


8-69 


10-44 


10-27 


9*80 


»9 


99 


99 


798 


• ■ • 


9-24 


9-62 


9-68 


9-48 


99 


910 


99 


99 - 


• • ■ 


12-69 


11-89 


11-96 


12*18* 


9* 


920 


M.C. 


925^ 


9-40 


8*56 


9-04 


7-50 


8*62 


99 


99 


99 


929 


10-19 


8*45 


9-25 


8-25 


9-04 


99 


926 


C.C. 


859 ' 


9-67 


9*28 


8-59 


• « • 


9*15 


99 


929 


99 


9. J 


10-36 


916 


8-80 


• • t 


9*44 


9t 


963 


M.C. 


968 


10-22 


9*66 


8-36 


9-50 


9*43 


C.C. 


876 


99 


997^ 


• • • 


10-99 


9-78 


8-78 


9-86 


99 


99 


99 


1,004 


• • ■ 


9-23 


8-33 


7-72 


8-43 


99 


99 


JJ.A..O. 


6,877 


• • • 


10-53 


10-22 


9-73 


10-16 


M.C. 


994 


M.C. 


997 


9-93 


10-38 


10-28 


9-16 


9-94 


99 


99 


91 


1,004 


7-56 


8*62 


8-82 


8-11 


8-28 


99 


99 


B.A.C. 


6,877 


8*96 


9-91 


10-70 


1011 


9-92 


99 


997 


99 


6,982 


8-17 


8-90 


7-18 


6-74 


7-75» 


99 


1,004 


99 


99 


6-80 


7-13 


5-72 


6*68 


6-08* 


S.A..C. 


6,877 


99 


99 ' 


7-18 


8*43 


7*61 


7-68 


7-72* 


M.C. 


1,038 


M.C. 


1,060 


8-48 


9-34 


8-54 


t ■ • 


8-79 




9-19 



uiatadd,2ar vv'i9. 



P.E. + 0W2. 
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Latitctdib — Station 4. 
(About 20 miles east of Baningnn.) 



Stan. 


Auff. 10. 


Aug. 20. 


Aug. 21. 


Mean. 










» 


It 


m 


28'59'5(r 


B.A.C. 


6,227 


B.A.C. 


5,250 




9-65 


9-49 


+9-57 


>> 


5,272 


II 


5,374 






8-30 


8-30 


>i 


5,488 


If 


5,519 




s-ie 


9-14 


8-65 


t* 


5,579 


11 


5,639 ) 
5,782} 






8-51 


8-51 


if 


5,723 


II 






9-20 


9-20 


c.c. 


729 


C.C. 


74n 






7-74 


7-74 


I> 


It 


II 


773 






819 


8-19 


f > 


If 


II 


798 






8-40 


8-40 


>> 


732 


II 


741 






7-89 


7-89 


tf 


II 


»> 


773 


• • • • • 




8-33 


8-33 


If 


i» 


II 


798 






8-65 


8-65 


M.C. 


878 


It 


741 




9-64 


8-94 


9-29 


>» 


II 


11 


773 






9-37 


9-37 


ft 


II 


It 


798 






9-59 


9-69 


>f 


910 


II 


II - 


; 




11-37 


11-37* 


f » 


920 


M.C. 


925) 


9-46 




9-00 


9-23 


'»* 


II 


II 


929r 


8*90 




9-59 


9-24 


f » 


925 


C.C. 


859 ( 


10-17 




8-63 


9-40 


>> 


929 


II 


II / 


9-62 




9-23 


9-42 


If 


963 


M.C. 


968 


8-59 




8-51 


8-65 


C.C. 


875 


If 


997^ 


10-66 




8-80 


9-73 


tt 


f> 


If 


1,004 


8-96 




7-75 


8-36 


»• 


II 


B.A.C. 


6,877 


10-70 




9-61 


10-16 


M.C. 


994 


M.C. 


997 


10-59 




8-69 


9-&4 


»» 


II 


II 


1,004^ 


8-91 




7-62 


8-26 


>f 


II 


B.A.C. 


6,877 


10-63 




9-49 


10-06 


>f 


997 


ft 


6,982 


9-69 




6-96 


8-28* 


»* 


1,004 


ft 


It 


7-92 




5-91 


6-92* 


B.A.C, 


6,877 


II 


fi •< 


9-63 




7-77 


8-70* 


M.C. 


1,038 


M.C. 


1,050 


8-29 




7-62 


7-96 




8-96 






Latitude, 28* 6i 


yss^-oa 


P,E.+0*t) 


02. 
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Notes on the occurrence of remarkable Boulders in 

the Hawkesbury Rocks. 

By C. S. Wilkinson, L.S., F.Q.S, Government Geologist 



[Read before the Royal Society o/N,S. W,, 3 December, 1879.] 



Thi sandstone formation upon which Sydney stands, and which 
is more than 1,000 feet in thickness, has been named by the kite 
Rev. W. B. Clarke the Hawkesbury Series, on account of the 
rocks composing it being so largely developed within tlie area 
drained by the Hawkesbury River. The general character of the 
strata of this formation may be well seen, not only in the cliffs 
which form the shores of Port Jackson, but also in those bold 
escarpments which crest the sides of the valleys in the Blue 
Mountains. 

These strata consist principally of thick-bedded yellow sand- 
stones, with some pebble conglomerates and tbin I^ of argil- 
laoeous shale. The sandstones vary greatly in texture, from the 
fine-grained rock which is so extensively employed for building 
purposes in Sydney, to coarse grits passing into pebble con- 
glomerates. The true bedding is more or less horizontal — near 
Sydney Heads it has a slight westerly dip, but the minor stratifi- 
cation often exhibits diagonal or false bedding ; for instance, the 
laminae of one bed may be dipping to the N.E. at an angle of 
22 degrees, while the laminae of the bed immediately above or 
below it are seen to be dipping in quite the opposite direction, 
thus showing changing movements of the currents by which the 
sand was drifted along. Therefore, the varying composition of the 
different laminse and Uieir frequent alteration in position from the 
horizontal to a high angle of dip, show how variable must have 
been the transporting power of the currents. In places these 
rocks are much discoloured by oxide of iron, and occasionally 
by black oxide of manganese. Fragments of wood and thin 
patches of coal occur in them. But it is more particularly 
to the shale-beds that I would now draw attention- These are 
very irregular, both in thickness and extent : they may be 15 or 
20 feet thick in one place, and then, within the distance of a few 
yards; completely thin out. The fine sediment of which they were 
formed must evidently have settled down into irregular hollows in 
the floor of the sea, during intervals when the currents were not 
sufiSciently strong to transport the coarser material which formed 
the sandstones and conglomerates. 

K 
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The shales contain numerous small fragments of ferns, which 
are in a very remarkable state of preservation. I am collecting 
and figuring some of these, with the object of laying them before 
the Society on another occasion. 

In the sections exposed in the quarries at Fort Maoquarie^ 
Woolloomooloo, Flagstaff Hill, and other places, may be seen 
angular boulders of the shale of all sizes up to 20 feet in diameter^ 
embedded in the sandstone in a most confused manner, some of 
them standing on end as regards their stratification, and others 
inclined at all angles. They contain the same fossil plants that 
are found in the beds of shale from which they have evidently 
been derived. These angular boulders occur nearly always im- 
mediately above the shale-beds, and are mixed with very rounded 
pebbles of quartz ; they are sometimes slightly curved, as though 
they had been bent whilst in a semi-plastic condition, and the 
shale-beds occasionally terminate abruptly, as though broken off. 
Had the boulders of soft shale been deposited in their present 
position by running water alone, their form would have been 
rounded instead of angular. It would appear that the shale-beds 
must have been partly disturbed by some such agency as that of 
moving ice, the displaced fragments of shale becoming commingled 
with the sand and rolled pebbles carried along by the currents. 
Occasionally in the beds above those which contain the angidar 
boulders, occur a few rounded pebbles of shale, showing that the 
currents had swept along for some distance a few of the angular 
fragments until they had become rounded. These pebbles are 
usually oval in shape, and are embedded in such a manner that 
the longer axis of the pebble is nearly always inclined, or dips, 
towards the S.W., thus indicating that the transporting currents 
had chiefly come from that direction ; whereas the angular 
boulders in the beds below are, as before mentioned, confusedly 
heaped together without regard to size. 

These boulder accumulations occur in irregular patches ap- - 
parently throughout the Hawkesbury Series. Besides in the 
places already mentioned, they may be well seen in the railway 
cuttings on the Blue Mountains, especially about Katoomba and 
Mount Victoria, where the shales contain splendid impressions 
of Gleichenitea (Thinn/eldia, Morris) odoTUopteroideSy M'Coy, 
specimens of which, obtained by Mr. A. H. McOullooh, MP.^ 
have been described by Dr. Ottokar Feistmantel, Palseontologist 
to the Indian Geological Survey ; and near the Lawson railway 
station Mr. Thomas Brown, J.P., of Eskbank, obtained a fine 
specimen of fossil fish, CMeithrolepis granuUUuSy Egerton. Another 
fish, Myriolepis Clarkeiy Egerton, was found by the late Bev. W. 
B. Clarke. 

From their lithologicaJ character, the Hawkesbury Rocks appear 
to have been formed in a comparatively shallow sea which was 
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subject to rapid and changing currents. This sea was bounded on 
the west by the mountains which extend in a northerly direction 
from the Shoalhaven Kiver to the head of the Goulburn River : it 
is in the rocks near the ancient shore line that we should more 
especially expect to find ice-grooved pebbles, but none have yet 
been discovered. Its northern margin, owing to great denudation, 
cannot so readily be determined, but it probably did not extend 
north of the Hunter River ; and towards the east its extension is 
lost beneath the waters of the South Pacific ocean. 

The Hawkesbury Bocks are intersected by numerous vertical 
joints, the principal of which strike about N. 15" — 20** E., and S. 
15" — 20" W., with others at right angles, or nearly so, to them, 
thus dividing the rocks into cubical masses. Intrusive dykes of 
trap occur in several places, and near these the sandstone some- 
times exhibits a well defined columnar structure. 

I may here remark that the sandstones and conglomerates 
(Gangamopteris beds) of Bacchus Marsh, in Victoria, have been 
correlated by Dr. Feistmantel, with the Hawkesbury Series of 
New South Wales. Some years ago, I assisted the late Mr. 
Richard Daintree in making a geological survey of the district 
in which these conglomerates occur, and both Mr. Daintree a&d 
Mr. A. R C. Selwyn, F.RS., then Government Greologist, in their 
published reports, have expressed their belief that glacial trans- 
port had been concerned in the deposition of these rocks. 
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The Wentworth Hurricane. 

By H. C. Russell, B.A., F.R.A.S., Government Astronomer. 



[Bead be/ore the RoyaX Society, 3 December, 1879.] 

When the gale known as the Wentworth hurricane was reported 
in the Sydney papers, I was much interested in its history, and 
collected all ihe information published, and on making further 
inquiry about it I was met by a spirit of hearty co-operation. 
From Captain Trouton, Captain Turpie (of the "John Williams"), 
Captain Mansell (of the "John Wesley"), Captain M*Leod (of the 
schooner " Superior"), and others, I obtained copies of a number 
of logs kept by vessels which had been in or near the storm ; and 
these, together with the regular weather telegrams will, I hope, 
enable me to place before you a history of the storm, and to prove 
that, although in some of its details it looks like a rotaiy storm, 
yet it was not a cyclone, but one of the storms which are common 
when extensive tropical and polar currents meet. 

But before taking the history of that part of the storm which 
has given it a name, I will ask you to consider some facts gleaned 
from the meteorological observers which are now scattered round 
most of the coast of Australia. The resident at the Lacipede 
Islands reports that on the 24th December a severe hurricane 
(jassed those islands. It was in fact the setting in of the N.W. 
monsoon, and the storm, obeying the general drift of the atmo- 
sphere, would move to the east ; accordingly, on 27th December, 
Port Darwin reports strong N.W. winds, heavy rain, and low 
barometer. Between this point and the east coast of Queensland 
we have no reporting station; but the "General Pell" was near 
Cooktown, and she reports that on January 2nd the wind changed 
to N.W., with thick weather and abundance of rain. We then 
have another long gap to the " John Williams" ; near the Island 
of Mare she got the change of wind to N.W. at 8 p.m. on 
January 9. Unfortunately the fumr of the day when the changes 
took place is only mentioned by the "John Williams," and we 
cannot therefore be very exact in computing the rate of motion 
from the Lacipede Islands ; but, taking the times as given, we 
find that the first section from the Lacipede Islands to Port Dar- 
win shows that the storm was moving to the east at the rate of 
8 miles per hour ; the second to the " General Pell," 6 miles per 
hour ; and the third to the " John Williams," 8 miles per hour ; so 
that it seems highly probable this storm travelled from Lacipede 
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Islands to New Caledonia at the rate of about 8 miles per hoar. 
It is much to be regretted that we have not more information 
about this change in the monsoon, but the facts, so far as they go, 
are in accordance with a well-known law of storms, viz., that 
when once they originate in a main current of air they persist 
for a long time, and are carried bodily along, as if floating in the 
atmosphere, rising or falling in intensity according to local circom- 
stances 

This is constantly observed in America, and is of the greatest 
importance; because, knowing this fact and the ordinary rate 
of translation, the time when a storm will arrive at a point 
in its track can be stated with some degree of certainty ; and, as 
you are aware, an e£fort is now being made to trace storms 
leaving America on the east coast, across the Atlantic to Europe ; 
and I see no reason why the severe storms, sometimes called 
cyclones, which come with the setting in of the N.W. monsoon, 
should not be predicted in time to give shipping on the east coast 
of Queensland and thence to Fiji timely warning ; but, unfor- 
tunately, we have very few meteorological stations on the north 
ooa^, and for a time the observations required must rest almost 
entirely with the shipping. However, if captains visiting these 
waters will take careful notes of any storms or changes they may 
meet — and the storm season is now coming on — I shall only be 
too glad to put the various logs together and endeavour to obtain 
the information that is wanted ; and should it not be convenient 
to send me a copy of the log, I will copy if allowed to do so. The 
({uestion involved is one of such great importance that I trust the 
members of the Koyal Society will excuse my asking for ships' 
logs in a paper on storms. 

Turning now to the facts collected about the Wentworth hurri- 
cane, it may be well to mention the sources from which they are 
derived. 

The Sydney weather map. 

The log of the " General Pell," passing from Someiset, 
December 31, to Brisbane, January 10. Published in 
the Herald, 
(3.) The log of the schooner "Superior," passing through 

Capricorn Channel, January 6 to 10. 
(4.) The log of the " Gunga," steamer, from Sydney to Now 

Caledonia, where she arrived January 13. 
(5.) The log of the "John Williams," oflf the coast of New 

Caledonia, January 5 to 12. 
(6.) Observations at New Hebrides, published in the HerdUL 
(7.) Log of the "John Wesley," New Guinea to Fiji, December 

26 to January 12. 
(8.) The log of the "Wentworth," Fiji to Sydney, January 9 to 
14, and a report from Norfolk Island. 
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(9.) Meteorological Observations in Queensland. 

(10.) Log of the schooner '' Pacific," San Christoval to Sydney, 
in Herald, 

(11.) Log of *^ You Yangs," Eockhampton 8th, to Brisbane on 
12th. 

(12.) The "Victoria," Cooktown, January 4th, Brisbane 13th, 
in Herald. 
Li order to make the facts of the Wentworth hurricane as 
evident as possible, I have had a map prepared showing the tracks 
of the various vessels and their positions during the storm, 
together with arrows indicating the direction of the wind as 
observed in each case ; upon the arrows cross-bars indicate the 
force of the wind on a scale, calm and 10 a hurricane ; and half- 
arrows have been put in to show the probable direction of the 
winds over a large area surrounding the storm. Near the position 
of the " Wentworth" on the 10th some curved arrows indicate the 
position of a small revolving storm, such as frequently arise in the 
plane of the meeting of two main currents; its motion governed by 
the prevailing equatorial current would be from west to east. 

I have already stated that a great depression of the barometer 
took place at Port Darwin when the monsoon set in, and we learn 
from the log of the steamer " Victoria" that on January 5, when she 
was a day's steaming south of Cooktown, the barometer fell to 
29 '30. From observations made at Townsville by Mr. Charles S. 
Norris, and kindly sent to me, it appears the baj:x>meter reached 
its minimum, 29*594, at 3 p.m. on the 7th, and these proofs of a 
great barometric depression on the coast of Queensland are borne 
out by the weather telegrams. Such a depression in the tropics 
waA quite sufficient to justify the expectation of the strong inrush 
of S.E. trades which is shown by the logs of the " General Pell" and 
'^ Superior," and by the weather ^telegrams, to have taken place on 
the 8th, 9th, and 10th January. As another, and the important 
&ctor in producing a great disturbance, we have the incoming 
N.W. monsoon, which had arrived at Cooktown on January 2 
with very heavy rain, and which caught the "John Wesley" when to 
the north of the New Hebrides as a strong N.W. to N.N.W. gale 
on the 5th January, and it was evidently, therefore, exerting a 
general pressure upon the S.K trade — in fact, forcing it bodily 
aouthwards. It is not surprising, then, that under the influence 
of a barometric depression on the coast of Queensland, and the 
pressure from the N.W. monsoon, the northern parts of the trade 
wind should rush in with the force of a gale. Here also is the 
explanation for its change in direction from S.E. to E. along the 
margin of the monsoon current. 

In considering the effect of two great wind currents acting one 
against the other, it is necessary to bear in mind their great 
extent, and the fact that the pressure of the atmosphere above 
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them will to a greater or less extent prevent them from rising, 
except when a circular motion carries the air upwards in spite of 
all hindrances. As a &jniliar illustration of this condition, the 
meeting of two currents of water may be taken, for instance when 
a tributary river pours into the main stream its muddy watery 
they push the waters of the main stream on one side into smaller 
compass, and therefore increased velocity, and generate in the 
plane of meeting small eddies, which in character are like those 
that we call circular storms when in the atmosphere. 

At the meeting of the K.W. monsoon, which is loaded with 
moisture, and the cool S.E. trade, there is necessarily a formation 
of clouds «md a great depoeit of rain-facte which are repeatedly 
noticed in the logs which have been given me, and the observation 
of which indicate the position of the meeting-ground ; whence it 
appears that its motion southwards was very gradual, for the 
*^ John Williams," near Mar^ saw the threatening cloud bank to 
the N.E. of Mar^ on the morning of the 7th, at which time the 
KS.K gale was increasing every minute, and the barometer rising 
and falling as it would do under opposing forces. Yet the change to 
N. W. wind did not take place at Mar^ until the evening of the 9th. 

Now it is worth while to stay a moment and inquire what the 
" John Williams," if clear of the reefs of New Caledonia, should 
have done, if acting under the beUef that she was on the margin 
of a cyclone, the centre of which was then N.E. from her. Ob- 
viously to make a fair wind of the south-easter and steer N.W., 
there finding the wind gradually backing into S.S.W. and W. for 
fine weather, and thus allow the cyclone to })ass south of her. 
But, according to the theory which I am advocating to-night, her 
proper course would have been to steer S.W., which would have 
given her a strong S.E. trade amounting to a gale of fair wind 
right on to or near the coast of* Australia, which was not then 
afiected by the S.E. trade south of Clarence River. Indeed it is 
more than probable that long before she reached the coast the 
wind would have changed into a north-easter. 

But to return to the meeting-ground. The N.W. current was 
daily gaining power and becoming, if anything, more persistent in 
its southerly course, while the barometer depression on the coast 
of Queensland was disappearing, and with it one of the active 
causes of the S.E. gale. By evening of the 8th the E.S.K gale 
at Mar6 was over, although the sea was still very confused. By 
noon of the 9th the " John Williams" was in a calm — a calm not 
in the middle of the storm, but between the two main currents, 
N.W. and S.E. But the schooner " Superior," in the same lati- 
tude as the " John Williams," was by no means in a calm ; with 
her the 9th brought the most furious part of the S.E. gale, and 
she did not get fine weather until next day, and after Imving been 
driven nearly two degrees north. So that it is evident the N.W. 
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monsoon had gained more ground in the open ocean east of the 
New Hebrides than it had on the coast of Queensland. Speaking 
of the change of wind at Mar^ from E.S.K to N.W., there is one 
important fact that I have not mentioned. At 8 p.m. on the 8th, 
when the gale was abating, the weather was marked by rain 
squalls — a sure sign of the meeting of the polar and equatorial 
currents ; and the falling barometer was only another proof of the 
presence of the lighter equatorial current. 

"While these were the conditions with the " John Williams," the 
" John Wesley" had got the strong N. W. on the 5th, and carried 
a fresh N. W. gale all the way to Fiji, with fine weather ; but, fine 
as it was, the bad weather was all the time at no great distance ; 
for that afternoon, the 9th, when she was entering Kandavau 
Passage, the " Wentworth" cleared Kandavau at 4-30 p.m., and 
saw a suspicious-looking bank of clouds in the south-west, and the 
lightning which was seen flashing through it told its character as 
plainly as words could have dona At that time the '^ Wentworth" 
was in a strong N.N.W, gale, and kept on her course to Sydney, 
which lay right through the cloud-bank. Now from what has been 
said about the relative positions at this time of the two main currents, 
N.W. and S.E. (see map), it is obvious that the storm into which 
the " Wentworth" was steaming was a storm set up in the meeting- 
line of these currents, and it was probably intensified by the extra 
force of the N.W. wind coming down over the open sea west of Fiji. 

Now the motion of this storm, which was visible from the 
" Wentworth," would be, as before stated, to the east ; in fact, 
away from the " Wentworth's" track, but she by steaming ahead 
got into the storm before it had time, with its slow progress of 8 
miles per hour, to pass away. It is evident that she ran into the 
north-west side of it, and found the wind veering to westward 
and the sea very high and confused. Having a fair wind, she 
probably made 10 miles per hour, and from 8 p.m. to 3*30 p.m., 
when die was obliged to heave to, that would make her progress 
55 miles into the storm-^-a position which was near its centre, 
judging from the furious storm she met. Now she was hove-to 
for thirteen hours, and her position by log shows that she drifted 
to eastward at the rate of 3 miles per hour, while we know that 
the storm was travelling 8 miles per hour, and therefore passing 
the steamer at the rate of 5 miles per hour, i.6., 100 miles in the 
thirteen hours ; this may, it seems probable, be taken as some- 
thing like the radius of the storm, and would make its diameter 
200 miles, and this accords with that of some similar storms which 
have passed over Sydney. 

That the " Wentworth" was on the N.W., and not on the south 
side of the storm, seems to me to admit of no doubt ; and if at 4 
p.m. she had changed her course to west she would have avoided 
the worst of it 
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The '< WeutvorthV experienoe makes the storm look exactly 
like a small cyclone ; but it must be borne in mind that the 
changes of wind are the same which occur here constantly without 
any cyclone, and it is quite possible to explain the '^ Wentworth" 
storm without recourse to l^e cyclone theoiy. 

It is interesting also to observe that this was not the only case 
of the same phenomena, for the '^ John Williams," on the 12th, 
met a storm of exactly the same sort ; and it fortunately so 
happens that the ^^Gunga," "John Williams," and "Wentworth, 
were all in the same latitude at noon on that day ; the " Gunga' 
300 miles west, and the " Wentworth" 180 miles to the east, both 
in fine weather, and they saw nothing of the furious gale in which 
the ** John Williams" had to heave-to, thus proving its ciicum- 
scribed character. All the evening of the 11th die had very 
strong northerly winds, which increased at night, and by 2 a.m. 
on the 12th became a strong gale from N.N.W., and such a 
dangerously high sea from S.W. that she was obliged to heave-to. 
At noon on 12th, l^e wind was W.N.W., and sea veiy heavy 
from S.W. ; at 6 p.m., wind W.S.W., and sea moderating ; 
barometer at 2 p.m. had been down to 29*40, and gradually rose 
in the afternoon. 

It is worth remark that the '* Wentworth" was hove-to from 
3*30 am. till 4 p.m., or thirteen hours, and the ''John Williams" 
from 2 a.m. to i^temoon the same day, or about fourteen hours. 

You will have noticed that the hurricane of ike " Wentworth" 
was on the 10th, and that of the " John Williams" on the 12th, 
the latter being S.W. from the former ; and, therefore, it may 
seem to the advocates of the cyclone theoiy that it was the same 
storm which had travelled in the track laid down for such storms. 
A moment's consideration will, however, suffice to show that if 
such had been the case, the " Wentworth," travelling in the same 
direction as the supposed track of the storm, and parallel to it^ 
must have had the wind from N. to N.R all the way, and the 
storm should have left her on the 10th, with wind at N.W., while 
the fact is it did leave her with wind at S.S.W., and she had 
winds from S.S. W., W.N.W., and W. Again, if it were the same 
cyclone it would be difficult to account for its being with the 
'' John Williams," and on Norfolk Island, 250 miles away, on the 
same day. 

We have therefore two distinct cyclones on the small scale, at 
no very great distance, and separated by only two days, in time 
to account for. Fitzroy long since proved that in the i^eeting of 
extensive main currents, sudi as those we have been considering, 
l^ere is always a small cyclone development, — or condition in 
which a trifling obstacle, such as a hill or an island, may start 
1^ cyclone ; and other writers, especially in America, have proved 
tlie same condition to be a fact ; and from the remarks made 
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to-night it would appear that at the change of the monsoon 
in the north we have a similar result. The question is a most 
important one, because the course to be taken on meeting 
sach storms may be different from that advised under the cyclone 
theory, jdnoe the former supposes the storm to be moving to the 
east, and the cyclone theory supposes the storm to be moving to 
W.S.W., except in rare cases, when it recurves to S.E. 

I have watdied many such small spiral storms pass over this 
Colony ; and they all without exception move to the east, with the 
wind veering as in the " Wentworth " hurricana I am therefore 
inclined to think that the same rule will hold good in the tropics 
for the so-called cyclones which come with the change of monsoon, 
and which I believe to be only intensified storms . of the spiral 
form moving to the eaatward. 



APPENDIX. 

Epitome of various Logs, for each day : — 

January 8th, the " General Pell," on coast of Queensland, had a strong 

S.E. gale with terrific squalls. 

The " Jomi Williams/' near the island of Mar^, all day a 
whole ^e from E.S.E. Barometer, 29*70, fallen a 
tenth smoe yesterday. Sea very high from S. E. 

"John Wesley, '*^200milesN.E. of Sandwich Island. Strong 
N.N. W. wmd all day. 

** Superior," in Capricorn Channel, a gradually increasing 
gale from east all day, with heavy rain ; weather foggy. 

We have here evidence that a strong £. to S.E. gale was 
blowing on January 8th from New Caledonia right on 
to the ooastof Queensland, at the same time that a strong 
N. W. to N.N. W. gale was blowing, and had been blowing 
for some days, on the " John '\^^isley," then sailing to 
N.E. of the New Hebrides. On the coast of Queens- 
land the barometers were low, and the gale steadily 
iocreasing from S.E, with high sea setting on the coast. 
January 9th, similar weather prevailed on the coast of Queens- 
land. The "Superior" says that at 10 a. m. it was 
blowing a whole gale from the east, with a high and 
confused sea from east and north, showing that here 
the seas from the S.E. and N.N.W. cales were mixing ; 
at 6 '30 p.m. that evening it was blowine a {>erfect 
hurricane where the " Superior " was, wind veering to 
southward. 

The "John Williams" reports the ^e decreasing at E. by 
S., barometer, 29*80 ; by noon it was calm and cloudy, 
and a high and oonfiuBea sea ; by 8 p.m. the wind came 
light from N.W., with continuouB rain; barometer, 
29*86. 

At Sandwich Island, on the 9th, it blew a fearful hurricane 
for four hours from the east ; then a lull of a few 
minutes, and then it blew with almost equal violence 
from south. Nothing is said about the weather before 
or after. 
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The " Wentworth" left Levnka at 6 a.m. on the moming of 
the 9th ; the wind had been northerly for some days. 
All day it was fine and verv hot, a thick bank of clouds 
was seen fonning in S.W. towards evening; at 4*90 
p.m. cleared Cape Washerton, and when 40 miles 
south-west of that point the wind shifted into N.N. W. , 
and the barometer began to fall with startling rapidity ; 
at the same time a wall-like sea was observed making 
up from N.W., and in S.W. lightning without thunder 
was observed in the bank of clou£; wind tiien in- 
creased with hurricane, squalls, and rising sea ; at 3*90 
a.m. that night (that is a.m. of the 10th January), 
barometer was down to 29*45 ; the " Wentworth" was 
hove-to, and the wind and sea continued furious and 
did much damage to the ship. 

'* John Wesley," hititude 18*12, longitude 176*40 east at 
daylight. Brisk breeze again from N.N.W. and con- 
tinues all day, barometer, 90*05 and rising. 

January 10th, ** General Pell," heavy south-east gale north of Cape More- 
ton. 

''Pacific" left San Christoval January 10th, and had fine 
weather all the way to Sydney. 

" Superior," 4 a.m. on the 10th, much less wind and sea ; 
at noon, moderate breeze from S.S.W. to S., cloudy, 
light southerly weather and fine day. 

"Gun^" at noon of 10th, latitude 30*2, longitude 157-24, 
wind N.E. with heavy cross sea, £. at 4 a.m., E.S.E. 
at noon, p.m. S.E. ; fresh breeze and fine clear weather 
throughout. 

"John WilUams,*' 10th January, 6 a.m. : Wind, N.W., 
cloudy, sea risine from all points, barometer falling, 
wind veering northerly ; noon, latitude 22*40, longitude, 
168*20; wind N.K, a fresh breeze and cloudy sky, 
barometer 29*70 ; 4 p.m., wind N.N.W., frequent 
severe squalls and remarkably heavy rain, high confused 
sea, barometer 29*65; midnieht, wind round to W., 
sea very confused, sky very threatening to westward, 
barometer 29*63. 

"John Wesley" beating up Kandavau passage with brisk 
N.N.W. and squally unsettled weather. 

" Wentworth," January 10th, 3*90 a.m. : Furious gale from 
N.N.W., high sea, ship hove-to ; daylu^ht, blowing 
sails from gaskets, confused sea, wind N. ; at noon, 
kititude 20*26, longitude 176*50, wind N. W., very hi^h 
sea ; 4 p.m., wind west, gale moderating a little ; mid- 
night, wind S.S.W., liffht; daylight, N.N.W. to N. ; 
noon, N.W. ; 4 p.m., W. It thus appears that from 
8*30 p.m. of 9th the gale blew furiously until 4 p.m. of 
the 10th, between N. and W., and that after passing 
the west point there was little or no force in the wind. 

January 11th, strong southerly winds and rain on the coast of Queens- 
land. 

The "Superior" had moderate southerly winds and fine 
weather. 

The " Gunga " at 6 a.m. had very heavy squalls from S.E., 
and heavy cross sea ; at noon, latitude 27*25, longitude 
160*98, strong S.E. gale, terrific sea; 4 i>.m., strong 
S.E. gale, terrific sea ; midnight, gale abating. 
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'John Williama," 6 a.m., wind W.N.W., fresh gale, very 
high sea from south, barometer 29*53 ; noon, latitude 
24-22, longitude 168*30 east, wind N.W., barometer 
29*59 ; 4 p.m., fresh gale from N.W., sky clearing to 
west, barometer 29*55 ; midniffht^ gale increasing N.W., 
barometer 29*52 ; at2a.m. N.N.W. gale, with dangerous 
high sea, barometer 29*40, obliged to heave the ship to. 

"John Weslejr," 6 a.m., squally, bad weather, wind 
N.K.W., similar weather aU day, squally with rain at 
night 

" Wentworth, ** 6 a.m., thick threatening weather ; noon, 
continued heavy sea, roll of sea apparently against the 
current; p.m., less sea, sunset nne ; noon, latitude 
22*35, longitude 174*37. 

January 12th, strong southerly wind and rain on the coast of Queensland. 

'* Superior," light southerly winds, fine. 

** Gunoa," 6 a.m., wind E.S.E., heavy cross sea ; forenoon, 
S.W. gale with rain lasted some hours; afternoon, 
wind and sea goin^ down ; fine at midnight. Position 
at noon, 24*57 kititude, 163*30 longitude. 

** John Williams," January 12th, strong gale from N.N.W. 
urith dangerously high sea from S.W., barometer 
29*40, hove ship to ; 8 a.m., wind N.W., hard squalls, 
barometer 29*55 ; noon, very heavy sea from S.W., 
wind W.N.W., hititude 2515, lonritude 168*50; 6 
p.m., wind W.S.W., moderating, sea falling, barometer 
29*60 ; 10 p.m., wind W.S.W., moderate sale, baro- 
meter 29*70; midnight, fresh breeze W.8.W., sea 
settling down fast. 

•'John Wesley," strong breezes, squally, wind N.N.W. ; 
at 8 p.m., heavy squall of wind and rain. 

'' Wentworth," on 12th, at noon, latitude 25*20, longitude 
171*40, liffht airs and showers ; W.N.W., N.E., S.W., 
&c., midme and latter parts very fine. 



Discussion. 

Mr. P. G. Kino asked Mr. Russell if the cyclones of the southern 
hemisphere always revolved in the same direction. 

Mr. Russell said theoretically they were obliged to do that, 
but he did not think they had sufiicient proof to say practically 
whether that was the fact. If they considered the direction 
in which the currents meet, it was evident that the resulting 
rotation must be in accordance with theory. It was a difi&cult 
matter to study all the effects of such a storm as he had aescribed, 
and the conditions under which it existed ; they could only get 
points of observation here and there, and too much was left to 
the imagination. If one could find a theory for these storms it 
would be satisfactory^ for it was very mudi to be desired that 
the actual conditions under which they arose should be known. 
The steamer '* Wentworth'' misapprehended the condition of affairs, 
the Captain thinking he was on the south side of the storm when 
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he was on the north side, and that it was going to pass 
(Ml that side. The wind coming from the north to the no: 
west worked around bj west, and then came in bj sonth-w 
The vessels " John Wesley " and " John Williams " eicperien 
exactly the same change of wind as the " Wentworth," 
thej also were at the meeting ground of the two currents, i 
stronger of which earned the other awaj with it In the ex] 
rience of all these vessela the strongest winds were betwei 
north and west. On the other hand, sometimes the strong! 
part of the wind came from the south-west and they lost sight 
the north-westerly current. The '^ Dandeaong " storm was o 
of a similar character. In that storm they had a north-westei 
current blowing over the coast of Australia, backing to west, a 
then round to south-west He had traced the polar current 
that storm from Portland to the latitude of Brisbane^ 1 
particular object in writing this paper was to induce ca; 
trading to these northern ports to furnish accurate inf ormatia 
with regard to the storms when they occurred. He was su 
that a great deal of property might be saved if these gales 
properly understood. 

Mr. King thought the Society should convey all thanks to \ 
Russell for his vsJuable paper, which was one that ought to I 
to great results in the maritime interests of this part of t 
world. It was a subject in which science brought its aid for t 
preservation of life and property, and for the comfort of perso 
travelling at sea. Mr. Russell was evidently on the right traa 
to find out the conditions and directions of these storms and 
lay down a reasonable rule by which they could be to soi 
extent avoided, and he only hoped that he would see his wi 
clear to study the important subject more thoroughly, ai 
eventually work out a theory which could be relied upon. 
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WEDNE8DA Y, £8 MA Y, 1879. 

AinriTAL GXHBBIL MBETIKa. 

HoiL Professor Smith, G.M.G., Y.F., in the Chair. 
The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Gabriel, C. Loms, St. John's College, University. 

Hills, Robert, Elizabeth Bay. 

Jarvie, Kev. A. Milne, Marrickville. 

Kemmis, Rev. Thomas, St Mark's Parsonage, Darliag Point. 

Mesl^ E. Marin de la, Amott House, Wynyard Square. 

Matthews, Robert, Tumut-street, Adelong. 

Meams, R. Livingstone, D.D.S., Philadelphia, 36, Wynyard 

Squara 

The certificates of eleven new candidates were read. 

Two hundred and fifty-three donations were laid upon the tabla 

The Annual Report of the Cauncil was l^en read. 

*' The Coimcil bring before the members of the Royal Society of 

Kew South Wales their Report for theyear ended 3(>th April last, 

and in doing so are glad to be able to point to the steady progress 

the Society has enjoyed during the past year. The past session 

began on May 1st, 1878, with 347 members on the roll, besides 

fourteen honorary members. 78 members were elected during the 

past year, in ad^tion to one honorary member, whilst the Society 

lost six members by death and fifteen by resignation, thus beginning 

the session of 1879-80 with 404 members, in addition to fifteen 

honorary members. The most serious loss the Society has 

sustained during last year by death is that of our former venerable 

Vice-President^ the Rev. W. B. Clarke, M.A., F.R.S., &a, a loss 

which will long be felt, Mr. Clarke having been both a most zealous 

contributing member and a most active member of the Council. 

At a meeting held at the Society's rooms on 3rd July, 1878, it 

was proposed and carried| ' that a Clarke Memorial Fund should 
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be raised, and the proceeds be devoted to the establishment of free 
lectures on geology, and a periodical distribution of a prize medal 
for distinction in geology and mineralogy.' A Committee was 
formed, and all the necessary business transacted in order to secure 
the realization of this worthy object. The result, in a pecuniary 
point of view, has hitherto not been such as the case deserved. 
Many cases quite outside the object in view interfered with a suc- 
cessful result for the present. I^ere is up to date about £334 in the 
bands of the Honorary Treasurer of the Clarke Memorial Fund, £275 
of which is placed on fixed deposit at the Bank (at 6^ per cent, 
interest), until a renewed effort will enable the Committee to carry 
out the object of the memorial The Society held during last 
session eight monthly meetings, at which thirteen papers were 
read, some of very considerable and general interest. In addition 
there were seven Sections holding monthly meetings, which, 
judging from the l«ger attendance of members, appear to become 
more appreciated year by year, and cannot fail to make this Society 
more and more useful and popular. The annual conversazione 
was held on l^e 15th May last, and proved a great success both as 
regards interesting exhibits and a most numerous attendance. 
Indeed, it will be a iiiatter of serious consideration for your 
Council to fix upon a larger and more suitable place for these con- 
versaziones, which, as the Society increases, require more space than 
Mtherto. The finances of the Society are in a satis&ctory condition, 
as shown by the balance sheet of the Hon. Treasurer, submitted 
this evening. In addition to the ordinary income from subscriptions 
of members, a contribution of £250 granted by Parliament during 
last session under the condition of £500 being obtained 
privately, was duly received from l^e Government, thus materially 
assisting the Council in enlarging the sphere of usefulness of thu 
Society. The acquisition by purchase of the building occupied 
by this Society has proved a great boon, and enabled the Counol to 
establish a library-room, open to members on Mondays, Wednes- 
days, and Fridays, from 7 to 10 p.m. ; and on Wednesdays also 
irom 4 to 6 p.m., during the session ; and during the recess*^ 
January to May^-on Wednesdays, from 4 to 6 and 7 to 10 p.iiL 
Though not veiy large, it is already fairly stocked with most use- 
ful and valuable books, obtained partly by purchase and partly by 
very numerous donations from learned Societies in the Colonies and 
abroad. The Society subscribed during l^e past year to forty 
periodicals, English, French, and German, which were received as 
usual by the monthly mails. In addition, forty-two scientific 
books were purchased* Advantage had been taken of the presence 
of Professor liversidge in Europe, who undertook the purdiase for 
the Society of several most useful scientific works, and also of a 
very excellent microscope. 767 publications were, since last 
May, received by the Sixdety as donations, while the number of 
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publications forwarded bj this Society during the past year to 
scientific institutions, editors, .libraries, dbc, in Great Britain, the 
Colonies, America, and the Continent, amounted to 877, presented 
to 250 Societies, &c The preliminaiy meetings of the Sections for 
the election of their Chairman and Committees, and the fixing of 
the days of their meetings during the current session, have taken 
place in April, which enables the Sections to begin their regular 
work this month. The Council expresses the hope that the new 
session now opened will be a f ruiliul one, and that many active 
members will be added to the hitherto small list of contributors of 
papers at our monthly and sectional meetinga'' 



The following Financial Statement for the year ending 30th 
April, 1879, was presented by H. C. Russell, Esq., B.A., F.K.A.S., 
Honorary Treasurer. 

GENERAL ACCOUNT. 

Recxxfts. 

£ 8. d. £ 8. d. 

To Balance in Union Bank, 30th April, 1878 63 14 1 

,, Sabecription8 and entrance feea 516 2 

„ Sale of books 16 6 

„ Government Grant ' 250 

. 767 7 6 

£831 1 7 



EXPBNDITUBB. 

By Hire Masonic Hall, for ConverBazione 5 

Refreshments — Conversazione 27 10 9 

Sundry Expenses — Conversazione 22 

Furniture and Effects 74 5 2 

Books 152 19 

Printing 24 3 

Engravmgs 10 

Stationery 3 8 6 

BookbindBng 17 12 6 

Advertisements 20 4 8 

Reporter (discussions on papers) 3 3 

Bank Commission on Drafts 2 16 

Commission (collecting subscriptions) 17 3 

Delivering Society's Journal to Members ... 2 18 6 

Petty cash, posta«^e, frei£|ht, packing, &c. ... 74 11 4 

Insurance on books, furmture, &c 15 

Gas account 28 10 9 

Assistant Secretary's salary, to 30th April, 

1879 (twelve months) 84 

Mrs. Ouey — ^Cleaning rooms, to 30th April, 

1879 12 

Mrs. Casey — Refreshments at Monthly 

Meetings 13 8 6 



581 3 11 
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Exi'EmorruBX — continued. 

£ B. d. £ 8. d. 
By Entrance foes transfeiredtoBailding Account 81 18 
,, Amount transferred to Building Account ... 108 13 6 

190 11 6 

„ Exchange on country cheques 16 

„ Balance in Union Bank, 30th April, 1879 ... 58 2 

£831 1 7 

Mom.— £70 from 1878 Ttt to be ftccounted for. 

Baodpt for £89 ta. lid. remitted to Trttlmer ft Co,, tot booke, to be produoed. 

Audited, 
B. A. A. MOREHEAD. 
HAREIE WOOD. 

H. C. RUSSELL, Honorary Treasnxer. 
W. H. WEBB, Assistant Secretary. 
30th April, 1879. 

BUILDING FUND ACXJOUNT. 

Receipts. £ s. d. £ s. d. 

To Subscriptions 1,064 14 

„ Government Grant 500 

„ Rent of hall to Academy of Art 200 

„ Hire of room to Sundry Societies 29 13 

1,794 7 O 

,, New Members' entrance fees — transferred 

from General Account 81 18 

,, Amount transferred from General Account... 108 13 6 

190 11 6 

£1,984 18 6 

EXPENDirURE. 

By Cash paid towards purchase of building 1,525 

,, Law costs of mortgage 15 

„ Law costs of title 56 1 

, , Interest paid in lieu of rent prior to completion 

of purchase 53 17 9 

,, Sundry improvements and repairs 34 6 

„ Cityrates 8 2 

„ Interest on £2,000 @ 6 %, to 3l8t March, 

1879 81 9 

„ Interest on overdraft 12 6 

„ Insurance on buildinff 5 

,, Amount at fixed deposit, Februaiy 2nd, 

1879 100 

,, Amount at fixed deposit April 30th, 1879... 100 

—————— 1 979 9 

,, Balance in Union Bank, dOth April, 1879 ... '596 

£1,984 18 6 

Audited, 

R. A. A. MOREHEAD. 
HARRIE WOOD. 

H. C. RUSSELL, Honorary Treasuptr. 
W. H. WEBB, Assistant Secretary. 
30th April, 1879. 
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STATEMENT OF ASSETS AND LIABILITIES FOR THE YEAR 

ENDING dOm APRit, 1879. 

Assets. £ b. d. 

To Balance in Union Bank to credit of General Account 58 2 

„ Subscriptions and entrance fees due 13 18 

„ Furniture, painting, books, &c. — value unknown — t^en 

as insured 1,000 

„ Rent of room to Sr. Simonetti 6 10 

„ Premises in Elizabeth-street (cost of purchase) 3,525 

,, Balance in Union Bank to credit of Building Fund 

Account 5 9 6 

,, Amount of fixed deposits to credit of Building Fund 

Account 200 



£4,808 12 8 

LlABILTTIBS. 

By Trttbner & Co.— Periodicals 11 13 4 

„ Savings Bank — Loan on Mort^^age 2,000 

„ Balance of assets over liabilities 2,796 19 4 



£4,808 12 8 

Examined, 

R. A. A. MOBBHEAD. 
HARRIE WOOD. 

H. 0. RUSSELL, Honorary Treasurer. 
W. H. WEBB, Assistant Secretary. 
30th April, 1879. 

The statement was adopted. 

Mr. W. G. Murray and Mr. James Manning were elected 
Scrutineers for the election of officers and members of Council for 
the current year. 

A ballot was then taken, and the following gentlemen were duly 
elected officers and members of Council for the current year : — 

PRESIDENT 
(ex-offieioj : 

HIS EXCELLENCY SIR HERCULES ROBINSON, G.C.M.G., 
&c., &c., &c. 

VICE-PRESIDENTS: 

Hon. J. SMITH, C.M.G., M.D., &a, &c. 
CHARLES MOORE, F.L.S. 

HONORARY TREASURER: 

H. C. RUSSELL, B.A., F.R.A.S., &c. 

HONORARY SECRETARIES: 

PnorEssoB LIVERSIDGE, F.C.S., F.G.S., ftc, &c. 
Dr. ADOLPH LEIBIUS. 



COUNCIL: 



CRAGKNELL, E. C. 
DIXON, W. A., F.C.S., F.LC. 
HIRST G. D. 



MONTEFIORE, E. L. 
R0LLE8T0N, CHRISTOPHER, 

C.M.G. 
WRIGHT, H. G. A., M.R.C.S. 
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Mr. W. MacDonnell gave notice that he intended to propose 
at the next general meeting the following addition to By-law 4, 
after the sentence ending "ordinary members of Council/' to 
insert the following : — 

" Such list to be printed and distributed amongst the members 
weeks previous to the date fixed for the Annual Qeneral 
Meeting. It shall be in the power of members to propose the 
name or names of other members who may be considered eligible 
for election to the Council, such propositions to be in writing, 
signed by the proposers and seconders, and to be forwarded to the 
Society weeks before the Annual Meeting. The names 

of these candidates, together with the names of their proposers 
and seconders, to be appended to the printed list issued by the 
GoundL" 

It was announced that arrangements had been made for the 
various Sections to hold meetings during the ensuing year, on the 
following dates : — 

Sections. 

At 8 o'clock p.iiL, except Section D, which meets at 4 p.m. 

May. June. July. Aug. Sept Oct Not. 

A — Astronomy, &c., Friday 2 6 4 16 3 7 

BC— ChemiBtry & Geology, Wednesday 14 11 9 13 10 8 12 
D — Natural Hist & Botany, Monday 

(4p.m.) 6 2 7 4 16 3 

E— Microscopy, Monday 12 9 14 11 8 13 10 

G—Literatare & Fine Arts, Friday 30 27 25 29 26 31 28 

H— Medical, Friday 9 13 11 8 12 10 14 

The names of the Committee-men of the different Sections of 
the Society were also announced, viz. : — 

Astronomi/, — Chairman : H. C. Russell, RA., F.R.A.S. 
Secretary : G. D. Hirst. Committee : H. G. A. 
Wright, M.R.C.S., W. J. MacDonnell, F.RA.S., Rev. 
G. Martin; J. Brooks, F.RG.S. 

Chemistry and Geology, — Chairman : W. A. Dixon, F.C.S., 
F.I.C. ; Secretary : J. Warner McCutcheon. Com- 
mittee : R. Hunt, F.G.S., C. S. Wilkinson, F.G.S., 
Harrie Wood, and S. L. Bensusan. 

Noitural History and Botam/y, — Chairman : R. D. Fitz- 
gerald, F.llS. Secretary : A. J. Stopps, Keeper of 
Herbarium, W. D. Armstrong. Committee: Messrs. 
Daintrey and James Norton. 

Microscopy. — Chairman : Rev. George Martin. Secretary : 
P. Pedley. Committee : G. D. Hirst, W. MacDonn^ 
W. Morris, L.F.P., and S. Glas., H. G. A. Wright^ 
MRC.S. 
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Literature and Fine Arts. — Chairman : E. L. Montefiore. 
Secretary : Percy E. Williams. Committee : E. DtL 
Faur, Ludovico Hart, A. W. Jackson, G. A. Morrell, C.E. 

Medical — Chairman : Dr. James Cox. Secretaries : Drs. 
Sydney Jones and McLaurin. Committee : A. Roberts, 
M.R.C.S., H. G. A. Wright, M.R.C.S., Drs. Fortescue, 
M.B. <fe F.R.C.S., and M. S. Clone, M.A., lac. K. k 
Q. Coll. Phy. 

The Hon. J. Smith, C.M.G.^ Vice-President, then read his 
address. 

WEDNE8DA Y, 4 JUNE, 1879. 

OBDINAHY MONTHLY MEETINO. 

Hon. J. Smith, C.M.G., Y.P., in the Chair. 

The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society, viz. : — 

Amheim, K H., junr., Royal Mint, Sydney. 

Bond, Albert, Bell's Chambers, Pitt-street. 

Dowling, Neville, Wallace-street, Woollahra. 

Foreman, Joseph, M.R.C.S., L.R.C.P., Edin., Lithgow. 

Gerard Francis, Occupation of Lands Office. 

Jefferis, Rev. James, LL.B., The Retreat, Newtown. 

Newman, W., care of Messrs. David Jones & Co., George- 
street. 

Shepard, A. D., Adelong. 

Stephen, Alfred F. H., 3 Cambridge Terrace. 

Trebeck, P. C, George and Market Streets. 

Walker, H. 0., Australian General Assurance Co., 129, Pitt- 
street. 

The certificates of five new candidates were read. 

ISghteen donations were laid upon the table. 

Mr. W. MacDonnell moved, — ^That the addition be made to 
Bj-law lY of which he had given notice at the last meeting. 

The Chairman suggested that some member might move the 
postponement of the debate upon this resolution until the next 
Ckneral Meeting, in order to aUow the Council time to consider it 

It was aocorc^gly agreed to postpone the discussion until tke 
next mouthly meeting. 

Mr. H. C. Russell gave notice that he should at the next 
meeting move the following alterations and additions to Rules 2, 
3, and 6 respectively : — 

^* That in Rule 2 the words " shall be ex officio the President of 
the Society," be struck out, and the following words put in their 
place, viz. : ' is «as offi^^ the Honorary Pt^sident of the Society.' 
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<' That in Rule 3, after the words * shall consist of ' the foHowiiig 
wprds, be inserted, viz. : * a President and ' 

^* That in Rule 6 the words ' one guinea ' be struck out and the 
following words inserted, viz. : ' two guineas ' ; also that the words 
' ten pounds ' be struck out, and the words '' twenty guineas " 
inserted. 

*^ And that the question of raising the annual subscription be 
also considered." 

Professor Liyebsidoe also gave notice that he should at the next 
meeting propose a Bye-law providing for the election by the 
Council of Corresponding Members ; also a Bye-law limiting the 
age of members to twenty-one years at least. 

Mr H. C. Russell then read a paper on ^* The Gem Cluster in 

Professor Liversidoe then read a paper on "The International 
G^logical Congress at Paris." 

WEDNESDAY, 2 JULY, m9. 

OBDnrABT XOITTHLT ICBBTIirO. 

The Hon. J. Smith, C.M.G., V.P., in the Chair 

There were about fifty members present. 
The Minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Rev. J. J, Garvey, WooUahra. 
Frederick H. Moore, Exchange Building& 
Dugald Thomson, 20, Charlotte Place, Sydney. 
F. A. A. Wilson, Alfred-street, St Leonards. 
John Young, Town Hall, George-street. 

The certificates of eight new candidates were read 

Professor Liversidoe announced that there was a small balance 
in the hands of the Hon. Treasurer available for the purchase of 
books for the library, and suggested that the Committees of the 
various Sections should prepare lists of the books they required, 
as a guide for the expenditure of the money. 

On behalf and in the name of the Council, Mr. C. Moore pro- 
posed Mr. George Bentham, F.RS., C.M.G., as an honorary 
member of the Society ; also that letters of congratulation be 
sent by the Society to Mr. Bentham and Baron von Mdeller, 
F.R.S., K.C.M.G., congratulating them on the completion of their 
great work " Flora Australiensis.'' 

The resolutions were duly carried. 

Sixty-seven donations were laid upon the table. 

Professor Liversidoe read a letter received from Mr. Frank 
Crisp, LL.B., F.LS., Secretary of the Royal Microscopical Society 
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of London, stating that their Society had recently determined to 
elect the lS*e8idents of kindred Societies ex officio Fellows of the 
Society, which distinction, in regard to the Royal Society of New 
South Wales, would fall upon the Chairman for the time being of 
the Microscopical Section. 

Mr. A. S. Webster, Hon. Treasurer of the Clarke Memorial 
Fond, stated that 133 subscriptions had been received, amounting 
to ^360 10s. 6d., and that the expenditure for advertising in this 
and the neighbouring Colonies, Secretary's remuneration, &c,y 
was £82 13s. 4d., leaving a balance of £277 17s. 2d., out of 
which the sum of £275 had been placed in the Oriental Bank as 
a fixed deposit, at 6 per cent. 

The consideration of the disposal of this fund was postponed. 

Mr. W. MacDonnell's motion to amend Bye-law 4 was then 
discussed. 

Amendments to the motion were read by the Chairman, Pro- 
fessor Liversidge, and Mr. J. Kinloch, the consideration of which, 
together with that of the Bye-laws generally, was referred to a 
Ck>mmittee composed of the Council, together with Messrs. W. 
McDonnell, J. Kinlock, and A. S. Webster. 

JTEDNSSDAT, 6 AUGUST, 1879, 

ORDINARY MONTHLY MXXTINO. 

Hon. J. Smith, C.M.G., V.P., in the Chair. 

There were about thirty members present. 
The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinaiy members 
of the Society : — 

William Barraclough, No. 2, Yurong-street 
John Cameron, Bourke. 
J. S. Chard, Stanmore Road. 
Wm. J. Walter Neill, City Bank. 
Br. Maurice O'Connor, 80, William-street. 
Thoa F. G. Pockley, Commercial Bank, €k>ulbum. 
K B. Woodhouse, Mount Gilead, Campbelltown. 
The certificates of six new candidates were read. 
The Chairmait stated that the Council recommended the election 
of the following gentlemen as honorary members of the Society : — 
Darwin, Dr. Charles, F.R.S., M.A., F.G.S., F.L.S., &c &c., 

Beckenham, Kent. 
Huxley, Professor, F.RS., LL.D., F.G.S., F.Z.S., F.L.S., &c., 
&C., Professor of Natural History in the Royal School of 
Mines, South Kensington, London. 
Owen, Professor, C.B., M.D., D.C.L., LL.D., F.R.S., F.G.S^ 
y.P.Z.S., <&c., &c., The British Museum, London, W.C. 
The election was duly carried. 
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The following letters were read : — 

Mr. H. C. RuBiell to Profes8or lirerridge. 

My dear Sir, Sydney Observatory, 7 July, 1879. 

It will be within the recollection of some of the memben 
of the Council of the Royal Society that I very reluctantly, and in laet 
only when othera declined the office, conaented to be nominated as Hono- 
rary Treaanrer this year. 

Nevertheless when the Society elected me, I was not insensible of Hm 
honor which had been oonferrea upon me, and consented to act, because I 
tiien thought that all the members wished me to do so ; and that by acting*, 
1 should to a small extent be serving the Society, althou^ I knew tlM 
duties must be perfonned at the freqaont sacrifice of personu convenience. 

Since then we have had several discnsaions upon the bye-laws, and during 
these some of the members have made remarks about the Council that I 
feel to be equivalent to censure. 

Personally I have endeavoured, as I believe every otiier member 
of the old douncil has done, to carry out the rules and bye-laws, simply and 
soldy for the good of the Society, and I am not conscious of any act as a 
member of the Ck>uncil which can justly be visited with censure. 

I should be sornr to question the right of members to criticize the acts of 
the Council, but I veir much question the expediency of doing so, in the 
tone recently adopted by some of the younaer members of the w>ciety, and 
I certainly cannot consent to hold an honorary office subject to such 
criticism. 

I beg therefore that this letter may be taken as the resiffpation of my 
position as Honorary Treasurer and ex-officio member of the Council. 

I reserve however my rights as one of the trustees of the Society's 
house. 

Believe me yours faithfully, 

H. C. RUSSELL. 

Professor Liversidge to H. C. Russell, Esq., B. A., Qovemment Astronomer. 

My dear Sir, The Society's House, Sydne^r, 31 July, 1879. 

Your letter of the 7th instant, in which vou resign the Honorary 
Treasurership and your seat on the Council of this Society, was duly laid 
before the Council at the meeting held this afternoon. 

The Council received your intimation with extreme regret, and are much 
concerned that you should have had reason to withdraw from the manage- 
ment of the Society, especially as it feels that so much of the present 
prosperity and usefulness of the Society is due to the constant and untiring 
exertions which you, one of the oldest members of the Council, have ever 
made to promote the objects and interests of the Society ; and I am 
requested to beg that you will kindly reconsider the matter, and that 
should you find it impossible to act as Honorary Treasurer that yon will 
not refuse to retain your seat on the Council Board. 

With the greatest respect, 

I am, my dear Sir, 

Yours truly, 
ARCHIBALD LIVERS&GE, 

Hon. Sec. 

Mr. H. C. Russell to Professor Liversidge. 

My dear Sir, Sydney Observatory, 5 August, 1879. 

Your letter of July 31st, in which you so kindly express 
the wish of the Council that I should retain a seat at the Council Boaird, I 
duly received. 
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Bat, while deeply sensible of the compliment paid to me by the Council, 
I must decline to accept a seat on the Cooncil Board. My reason for doing 
■o is similar to that which induced me to resign the position of Honorary 
TnamaeTt viz. : that I cannot consent to occupy a seat upon the Council 
subject to such criticism as that which has recently been applied to that 
body by certain younger members of the Society. 

Tours faithfully, 

H. C. RUSSELL. 

ProfeBsor Liversidge announced that the Council had elected 
H. G. A. Wright, Esq., M.RC.S., as Honorary Treasurer, until the 
next annual meeting. 

The Chairman stated that some copies of the following publica- 
tions were available for distribution to public institutions upon 
application, viz. : — 

Brazilian Biographical Annual, in 3 vols. 
The Argentine Republic. 

Portugfd — Agricultural and Colonial Exhibitions at Phila- 
delphia. 
Forty-two donations were laid upon the table. 

The following letter from Baron von Mueller, K.C.M.G., was 
read: — 

Baron von Mueller to Professor liyersidge. 

Melbourne, 20 July, 1879. 
It is my^ pleasins duty, honored sir, to acknowledge the receipt of your 
communication m the 4th of this month (just arriTra), in which the Boyal 
Society of New South Wales deemed me worthy of its kind felicitation, at 
ihA conclusion of the "Flora Australiensis, "a work which engaged the almost 
ui^Mialleled zeal and genius of the venerable George Bentnam for sixteen 
yean, and in which work I had the honor to be his main collaborator. 

Among aU the rewards which have been so generously bestowed on the 
researches in which I have been engaged during nearly a third of a century 
in Australia, I regard the appreciation expressed by the Royal Society of 
New South Wales as one of tne highest. I am all the more touched with 
this unexpected mark of consideration, evinced by the gentlemen of learning 
united in your Society, as in reality I have individuidly so little claim on 
tiiieir kindliness ; but ray rejoicmg at such a friendly encouragement 
becomes intermin^ed with some sadness when I reflect how infinitely more 
I could have served all the Australian dominions, had the substantial 
wuppoTt afforded to my researches been commensurate with all the intended 
plans formed original^ for my work. 

May Providence grant me health and strength to satisfy the great expec- 
tations raised, in regard to the continuation oi my literary efforts, and the 
osuinal observations on which they must be based. 

U, in the autumn of my life, I can shed also light on the still unexplored 
portions of the fifth continent* in reference to the v^etable beings with 
which it has been endowed by an Almighty will and power, then one of the 
main objects of my life will be realised. 

With my eicpressions of reverence to the Boyal Society of New South 
Wales, I remain also your r^;ardfully attached, — 

7ERD. yoK MUELLER. 

The report of the Bye-law Committee was read, and laid upon 
the table for adoption. 
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It was resolved that the proposed alterations to the roles and 
bye-laws be printed and distributed to the members, and tlieir 
further consideration be deferred. 

The Eev. W. Het Sharp, M.A., then read a paper on "The 
Water of Sydney Harbour." 

Professor Livebsidoe in the absence of the author, the Refv. 
J. K Tenison-Woods, F.G.S., read a paper on " The Anatomy of 
Distichopora, a recent discovery in Natural Science." 

WEDNESDA Y, S SEPTEMBER, 1879. 

OBDINART MONTBLT MEXTIKO. 

Hon. J. Smith, C.M.G., Y.-F., in the Chair. 

There were about fifty members present. 
The minutes of the last meeting were read and confirmed 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Joseph Campbell, St. Patd's College, Darlington. 
Edward Lytton Hitchins, Florence, Yictoriarstreet, Darling- 
hurst. 
Andrew Houison, 128, Phillip-street 
James Inglis, Redmyre. 
James Monsell Spry, Union Club. 
F. R Wilshire, Berrima. 
The certificates of six new candidate^ were read. 
It was moved that the amendments proposed by the Bye-law 
Committee be now adopted, subject to such corrections as the 
Committee may think neces^ry. 

The motion was duly carried, there being only two dissentients. 
The Chairman announced that the Council had elected Mr. 
Robert Hunt, F.G.S., Deputy Master of the Mint, a member of 
the Council for the remainder of the year, to fill the vacancy 
caused by the appointment of Mr. H. G. A. Wright, M.RC.S.» 
as Honorary Treasurer, vice Mr. Russell resigned. 
Thirty-nine donations were laid upon the table. 
Dr. Hector, C.M.G., F.R.S., then delivered a lecture on the 
"Geology of New Zealand." 

Mr. W. A. Dixox, F.C.S., exhibited a substance called " ura- 
nine," a very small particle of which when dropped into water 
produces a remarkable green fluorescence. 

WEDNESDAY, 1 OCTOBER, 1879. 

oiCdinart monthly mxbtino. 

Hon. J. Smith, C.M.G., V.-P., in the Chair. 

There were about forty members present. 

The minutes of the last meeting were read and confirmed 
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The following gentlemen were duly elected ordinary members 
of the Society : — 

Thomas Brindley, Nepean Cottage, Bourke-street, Bicdfem. 
Wilfrid L. Docker, Craigstone, William-street South. 
R G. Higgins, Clifford, Potts's Point 
John Trevor Jones, 356, Liverpool-street. 
Edward Masters, Lurlei, Marrickville. 
John Frands Mullins, M.A., Macquarie-street. 
The certificates of nine new candidates were read. 
Twenty-nine donations were laid upon the table. 
It was resolved that the rules, as amended, and which had been 
agreed to at the last meeting, be adopted. 

The disposal of the Clarke Memorial Fund was then considered, 
and the Chairman stated that it was the intention of the Council 
to proceed with one of the two schemes that had been propounded, 
the first of which was that a medal, to be called the Clarke 
Memorial Medal, should be awarded for meritorious contributions 
to the Geology, Mineralogy, or Natural History of Australasia, 
to be open to men of science, whether resident in Australasia or 
elsewhere. 

The second was to establish a lecture, to be called the Clarke 
Memorial Lecture. 

He said the reason they had not moved in the matter before 
was because the amount collected had not come up to their 
expectations, and since they found that they could not have the 
two, the opinion of the Council was to begin with the medal, 
which he thought should be of gold in preference to bronze. 

It was moved " that the Council be authorized to procure a die 
for the Clarke Memorial Medal, such medal to be of gold, and of 
the value of £10." 

Mr. Henrt advocated the substitution of a scholarship in the 
University for the medal, but the Chairman said that as the 
matter had already been fully discussed and negatived it was no 
use re-opening the subject. 

The resolution was dtdy carried. 

Professor Liversidoe then read a paper by Hyde Clarke, 
Esq., Vice-President of the Anthropological Institute, London, on 
" The Languages of Australia in their connection with those of 
Mozambique and of the South of Africa." 

Several photographs of the interior of the Canterbury Museum 
wereezhibitedby Dr. von Haast, and presented by him to the Society. 

Mr. Wilkinson, Government Geologist, exhibited some speci- 
mens of serpentine rock containing golc^ discovered at Gundagai, 
while the finder was in search of asb^toa He stated that he had 
received with the specimens a letter from the digger, enclosing a 
nugget of gold about a quarter of an ounce iiii weight, found on 
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top of a serpentine rock. He thought it was a disooveiy of very 
great importance, because serpentine rock was found not only 
in dykes, but in mountain masses ; and there was no knowing to 
what extent they might find deposits of this kind containing gold. 
The discovery was also of remarkable interest, inasmuch as gold 
had never before been found in serpentine ; and as one of the 
specimens had a transverse fracture with gold in its centre, he 
concluded that gold would be obtained, not only upon the surEaoe 
of the rock, but running right through it. About 20 tons of this 
rock had been broken, and it was intended to have put it through 
a crushing machine, and otherwise treated as quartz. He pur- 
posed getting some more of the specimens and presenting some of 
them to the Society. Mr. Wilkinson also exhibited a specimen of 
petrified wood obtained by Mr. Bennett while excavating for the 
foundation of the bridge being erected over the Parramatta Biver. 
It was found at a depth of 40 feet below the bed of the river. 
This, he thought, taken with other evidence, was a proof that 
Sydney Harbour Vas a sunken river vaUey. In sinking the firrt 
30 feet shells and other deposits were passed through, and below 
this the petrified wood which was a river deposit was found. The 
discovery was of very great practical importance, as it went to 
prove that portions at least of Sydney Harbour were once a dry 
valley ; and if Sydney Harbour was a sunken valley the Botany 
dams were the same, but had been filled up with sand. He had 
no doubt that if they were to bore in the neighbourhood of New 
town and Botany they would strike a very good supply of water, 
which would be artesian. 

Dr. Yon Haast said he never thought that the theory of Sydney 
Harbour was a sunken river valley was ever doubted ; it was 
proved unmistakeably to his mind, after inspecting the river terraces 
shown in Darling Harbour and elsewhere. He also considered the 
discovery of gold in serpentine rock to be of great importonoe, »a 
something hitherto unheard of in any part of the world. 

Professor Liversidge said the form of this gold closely resembled 
that presented by gold from certain parts of Hungary. The rock 
was not exactly that known as serpentine but marmolite, which 
is a serpentinous mineral, possessing a fibrous and somewhat 
lamellar structure. He did not think that the physical structure 
of Darling Harbour corresponded to that of river terraces ; as fiaur 
as he could see, the outlines were due principally to changes 
in the structure and composition of the rock. In the sandstone 
they had a compact stone, overlaid perhaps by a layer of shalely 
sandstone, and above that there was in some instances a sandstone 
which was strongly marked by false bedding. Both the fsibe 
bedded sandstone and the shale weather more quickly than the 
compact sandstone ; they recede and finally leave a shelf some- 
what but very distantly resembliog a river terrace. 
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Mr. Wilkinson also thought that the geological fonnatioDS of 
Darling Harbour were due to the changes which the different 
stratas underwent. The only evidences of river deposits were 
those from which the piece of fossil wood exhibited came. 

The meeting then adjourned. 



WEDNESDAY, 22 OCTOBER, 1879. 

The annual Conversazione given by the Society was held in the 
Great Hall of the University, on the evening of October 22nd, 
1879, at 8 p.m. 

The guests, who were received in the Great Hall by the Vice- 
presidents and Members of the Council, amounted in number to 
close upon 900, the attendance being considerably greater than on 
any previous occasion. 

Amongst the visitors were the members of the various Foreign 
and Colonial Commissions to the Sydney International Exhibi- 
tion, and many others who had been attracted to Sydney by the 
Exhibition. 

The Hall and its approaches were tastefully decorated with 
pahns, ferns, and rare plants by Mr. C. Moore, F.L.S., Director 
of the Botanic Gardens. 

The general arrangements were under the direction of a Com- 
mittee composed of Professor Liversidge^ Messrs. C. Moore, H. 
C. Russell, Hirst, and Montefiore. A selection of music was 
played during the evening. 

Dr. Heotob, F.R.S., C.M.G., the EJxecutive Commissioner for 
New Zealand, showed by the lime light a most interesting series 
of beautiful photographs of New Zealand scenery. 

Amongst ^e chief exhibits were a new form of governor for a 
diiving-clock, regulated by means of a series of four pendulums, made 
and exhibited by Mr. H. 0. Russell, Govemment Astronomer ; 
also a series of thermometers, made by Hicks, of London, in 
which each degree is about 1^ inch long, and divided into fiftieths 
of a degree centigrade. 

The University exhibited Cailletet's apparatus for the lique- 
faction of the so-called permanent gases ; the action of the in- 
strument was shown from time to time during the evening by 
liquefying carbonic acid gas ; also a Christie's half-prism spectro- 
scope ; a series of rock-Gi^^stal weights, from the kilogramme down- 
wards ; and a large number of new pieces of physical and chemical 
apparatus ; also several fine and unusual chemical preparations. 

Mr. G. M Stephen, F.G.S., exhibited a large series of Austra- 
lian gem stones; Mr. Cracknell, Superintendent of Telegraphs, 
showed a large collection of telegraph instruments of a most 
interesting cluffacter, including one of the first instruments made 
by Cooke and Wheatstone and used for public purposes. 



136 PROCBSDINGS. . 

Professor Liyersidob exhibited a series of about 200 old and 
modem books relating to Australia and New Zealand. 

Mr. MagDonnell contributed a very large and interostiiig 
collection of electrical apparatus at work. 

Names ot EzHiBrroBs at Conyersazionz, 1879. 

Dr. Belgrave, Professor Liversidge, 

Mr. M. A. Black, Mr O. A. lioyd, 
H. J. Bolding, „ W. MacDonnell, 

O. Bntterfield, „ W. J. MacDonnell, F.R.A.S., 

Joseph Campbell, Bev. Peter MacPherson, M.A. 

J. S. Chard, Mr. 6. K Makia, 
Dr. Clone, „ Robert Marklove, 

Mr. George Colquhoun, Rey. George Martin, 

„ E. C. Cracknell, Messrs. Mayer & Metzler, 

J. V. Dalgamo, Dr. F. Milford, 

S. Delissa, Mr. £. L. Montefiore, 
James Doufilas, M.R.C.S., „ F. H. Moore, 

Messrs. FlaveUelBrother8& Roberts, Dr. Morris, 

Mr. R. Fraser, The Trustees of the Mnseom. 









„ £. H. Fry, Mr. Hugh Paterson, 

„ C. lA)uis Gabriel, Dr. Paterson, 

99 
>l 

T. Richards, Govt. Printer, ,, P. E. Reynolds, 

R. T. Hall, Royal Society, N.S.W., 



W. R. G^rge, Mr. Percevid Pedley, 

H. A. Gilliat, „ R. B. Read, M.R.C.S., 






L. Harmve, Mr. H. C. Russell, B. A., F.R.A.S., 
L. W. Hart, ,, Henry Sharp, 

Dr. Hector, C.M.G., F.R.S., Rev. W. Hey Sharp, 

Mr. Thomas Hewett, Mr. J. T. Toohey, 

„ G. D. Hirst, Dr. Tucker, 

Rev. James Jefferis, LL.B., Mr. H. O. Walker, 

Mr. P. G. King, University of Sydney. 



>> 



F. B. Kyngdon, 



WEDNESDAY, 5 NOVEMBER, 1879. 

ORDINARY MONTHLY MEETINO. 

Hon. J. Smith, C.M.G., V.-P., in the Chair. 

There were about fifty members present. 
The minutes of the last meeting "v^ere read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Fred. J. Armstrong, Winthrop, Nelson-street, Woollahnu 

Samuel Davenport, Executive Commissioner to the Sydney 
International Exhibition, Adelaide, South Australia^ 

James W. Johnson, Brooksby, Double Bay. 

Adrian Mountain. 

Edward Fisher Pittman, L.S., Department of Mines. 

Septimus Stephen, South Elingston. 

Harman Tarrant, M.R.C.S., !l^izabeth-street 

Charles Lamb Taylor, M.RO.S., 14, College-street 

Lewis Whiteld, B.A, Grammar School 
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The certificates of five new candidates were read for the first 
time. 

Eighty-three donations were laid upon the table. 

An enlarged photograph of the late Rev. W. B. Clarke was pre- 
sented to the Society by Mr. Freeman. 

A paper illustrated by the oxyhydrogen lantern was read by 
Mr. L. W. Hart, on " Photography in its relation to popuhur 
Education." 

The leaf of a fossil aquatic plant {Ottelia praterita) obtained by 
Mr. F. Griffin, from Parramatta, was exhibited by Professor 
laversidge, who read a description of the same by Baron von 
Mueller, K.C.M.G., F.R.S., &c., kc. 



WEDNESDAY, 8 DECEMBER, 1879. 
ORDINARY MONTHLY MEETING. 

Hon. J. Smith, C.M.G., V.-P., in the Chair. 

There were between forty and fifty members present. 

The minutes of the last meeting were read and confirmed. 

Eobert Etheridge, jun., Esq., F.G.S., was elected a corre- 
sponding member of the Society. 

The certificates of five new candidates were read for the second 
time, and of four for the first time. 

The Chairman stated that the Council had re-considered the 
matter of the Clarke Memorial Medal, and recommended that it 
be made of bronze instead of gold as originally intended, partly in 
consideration of the feelings of Mr. Clarke's family upon the sub- 
ject ; the medal also could be increased in size, to afford the artist 
more scope for the design. It was thought, too, that bronze was 
a more suitable metal, and the diminished annual expense would 
leave more of the fund free for other purposes in connection with 
the memorial. 

It was proposed by Mr. R. Hunt that so much of the reso- 
lution passed at the previous meeting as provided that the medal 
should be of gold be rescinded. 

The resolution was duly carried. 

Messrs. R A. A. Morehead and A. S. Webster were appointed 
Auditors of the accounts to be laid before the Society at the annual 
meeting. 

Forty-four donations were laid upon the table. 
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l^e following letter from Greoige Benihamy CIVLG., F.B.S., was 
read : — 

25, Wilton Place, London, S.W., 

3 October, 1879. 

My dearSiiv 

I have to acknowledge yours of the 4th July, leoesved yesterday, 
informing me that I have been elected an honorary member of the Royal 
Soeiety of Nsfw South Wales^ I beg yon will e xpre s s to the Sodety In>w 
much I. feel gratified by the honor they hav« conferred upon me, and to 
accept for yourself my thanks for the very flattering terms in which yon 
have made the communication. 

I remain, my desrair. 

Yours, v«ry_WM9Svely, 
To Prof. Liversidge. GEORGE BENThAM. 

In the absence of Mr. H. S. Hawkins, M.A., Praf. LiVBBfliDOB 
read some extracts from a paper on " A Catalogue of Latitude 
Stars." 

Mr. C. S. Wilkinson gave a resume of his paper on " Some 
remarkable Boulders in the Hawkesbuiy Beds." 

A paper was also read by Mr. H. C. Russell, B.A., F.R.A.S., 
entitled, ** Remarks upon the Wentworth. Hurricane in January." 
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TO THX 

LIBRARY OP THE ROYAL SOCIETY OF NEW SOUTH WALES. 



DONATIONS— 1870. 



(The names of the Donors are in Italics.) 

BspoBTB, Obsbsyations, &c. 

Adblaidb : — Transactions and Proceedings and Report of the Philosophical 
Society of Adelaide, South Australia, for 1877-78r 
Amurenary Addxess of the President, Prof. Ralph Tate, F.G.S. 

The Society, 
The Adelaide Unirersitj Calendar for 18f79. 

Do. 1880. l%e Registrar. 

Report of the Progress and Condition of the Botanic Ghvrden and 
GoYemment Plantations, Adelaide, during the year 1878. 

Dr. SehonibuTgh. 

Meteondogical Obserrations made at the Adelaide Observatory, May, 

June, July, August, September, October, Norember, and December, 

1878. The Oovemment Observer. 
South Australian Institute Annual Report, 1878-9. The Institute. 

AiomatDAX : — Yerslagen en Mededeelingen der K. Akademidan Wetten- 
Bchappen Afd. Natuurkunde Tweede Reeks Deel, I-XIII (inch) 

Ihe Roffal Academy of Sciences, Amsterdam, 

ArcKLABD : — Report of the Auckland Institute for 1878-79. 

7^ Institute, 
BxsLiV! — Monatftbericht der Koeniglieh Preussischen AkademiederWissen- 
schaf ten zu Berlin. January, February, March, April, May, June 

1879. The Aeademif 

BOHK : — ^Verhandlungen des Naturhistorischen Yereines der Preussischen 
Rheinlande imd Westfalens. 

Dreiunddreissigster Jahrgang Yierte Folge 3 Jahrgang 1 H&lfte. 
Yiemnddreissiffster „ „ n 4 1&2 „ 

Funfunddreissigster „ „ „ 5 1 „ 

The Society, 
BXTTS8BL8 : — ^Bulletins de I'Academie Royale de Belgique. 
2nd ser.. Tome XLI, XLII, 1876. 
„ XLIII, XLIY, 1877. 
„ XLY, 1878. 
Annnaire de I'Academie Royale de Belgique, 1877 and 1878. 

The Soyal Academy. 



140 ADDITIONS TO LIBRARY. 

Oaloittta : — 

Scientifio Results of the Second Yarkand Mission — 

Beptilia and Amphibia, by W. T. Blanford, F.B.S. (Two plates.) 
Geology, by W. T. Blanford, F.R.S. 
MoUusca, by GheofErey Neville, C.M.G.S. (One plate.) 
Ichthyology, by Francis Day, F.L.S., F.Z.S. (Fiye plates.) 
Keuroptera, by Bey. Robert M*Lachlan, F.R.S., F.L.S. 
Hymenoptera, by Fred. Smith. (One plate.) 
Mammalia, by ^. T. Blanford, F.R.S. (Sixteen plates.) 
Lepidoptera, by Frederick Moore, F.Z 3. (One plate.) 
Syringosphseridfe, by Prof. P. Martin Dn^vt^n, M.B., F.R.S. (Three 
plates.) 

The Registrar, Some Revenue rnd Agricultural Dept, CalaUta. 
Memoirs of the Geological Surrey of India — 
Vol. XIV. 

XV. Parti. 
(PaUeontologia Indica) Series XII. Part 1. 

„ Part 4, No. 8. 

Beoords of the Geological Surrey of India — 

Vol. XI. Parts 1, 2, 3, 4, and Index to Volumes I to X. 
XII. Parti. 
Geology of India. Part 1. Peninsular Area. 
„ „ Part 2. Extra-Peninsular Area. 

„ „ Map. 

H. JS. MedUcott, Superintendent, Oeologioal Survey t^ India, 
Journal of the Asiatic Society of Bengal — 

Vol. XLVn. Nos. 216, 217, 218, 219, 220, 221, 222, 228. New Series. 
XLVIII. No. 224. 
Proceedings of the Asiatic Society of Bengal — 
Nos. 1. 2, 8, 4, 6, 6, 7, 8, 9, 10. 1878. 
Nos. 1, 2, 3, 4. 
List of Publications in the Library of the Asiatic Society of Bengal, 1878. 

The Society^ 

Oambbidg-b : — Transactions of the Cambridge PhHosophical Society — 

Vol. XII. Parts 1, 2, 3. 
Proceedings of the Oambridge Philosophical Society — 

Vol. III. Parts 1, 2, 3, 4, 5, 6. The Society. 

OAiCBBiDaB (Mass.), U.S.A. : — 

Bulletin of the Museum of ComparaiiTc Zoology — 

Vol. V. Nos. 11, 12, 13, 14. The Museum. 

Cassel : — Uebersicht der bisher in der Umgegend yon Cassel beobachteten 
Pilze. 
Catalog der Bibliothek des Vereins fur Naturkunde in Cassel. 
Die Lebensgeschichte der auf Ulmus campestris L. yorkommenden 
Aphiden — Arten, &c., by Dr. Hermcnn F. Xessler. 

Verein fwr Naturkunde, Cassel. 

Chsmkitz (SaxoDy) : — Sechster Bericht der Naturwissenschaftlicnen Gesell- 
Bchaft zu Chemnitz, from 1st January, 1875, to 31st December 
1877. (Three plates.) The Society[ 

Dbbsden : — Jahresbericht des Vereins fur Erdkunae zu Dresden — 
XIII. and XIV. 

XV.— Wiesenschaftlicher Theil, 1878. 

XV. — Gesch&ftlicher Theil und Sitzungsberichte. The Society. 

Zeitschrift des K. Sachsischen Statistischen Bureaus — 

XXIV. Heft 1 and 2. The Bureau. 
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DUBUH : — ^Pxooeedings of the Rojal IriBh Academy— 
Vol. I. Ser. 2. Nob. 12, 18. 
II. „ Nob. 1, 2, 3, 7. 

III. „ Nob. 1, 2, 8. 

The TnnBaoiionB of the Boyal Irish Academy — 

Vol. XXV. Nos. 10, 11. 12, 18, 14, 16, 16, 17, 18, 19. 

XXVI. Nos. 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 16, 17, 18, 19, 20, 21. 
XXVII. Nob. 1, 2, 3. The Academy. 

Eddibttboh : — ^FroceediDgB of the Royal Physical Society, Sessions 1876-78. 
Proceedings of the Boyal Society of Edinburgh, Session 1877-78. 

The Society, 
Transactions of the Edinburgh CKsological Society. Vol. III. Part 8. 

The Sociehf. 

Fbabkvubt a. M. : — Abhandlungen von der Senckenbergischen naturforsdi- 

enden Gksellschaf t. Band XI. Heft2and8. (Twenty-one plates.) 

Berioht uber die Senckenbergische Naturforschende Gesellschafb, 1876-- 

1877, 1877-1878. The Society, 

Fbbxbtbo in Basbn : — Berichte ilber dieVerhandlangen der Naturf orschenden 

Gesellschaft zu Freiburg. 1 B. Band VU. Heft 3. 

The Society, 
Oxhbta : — ^M^moires de Tlnstitut National G^nerois, Tome Quatorzi^me, 
1878-79. The Institute, 

Olasoow : — The Glasgow UniTersity Calendar for the year 1879-80. 

The Umvereity, 
OOBUTZ : — Abhandlungen der Naturforschenden Gesellschaft zu Gdrlitz. 
Band XVI. Tie Society, 

Haablbx : — Archires du Mus^e Teyler. 
Vols. I, II, III, IV. Parts 1-4. 
Vol. V. Part I. 

Zee Directeurs de la Bibliothkque du Mutle Teyler, 

Archiyes N^erlandaises des Sciences Exactes et Naturelles. Tome XIII. 

Liy. 4, 5. The Society. 

Hambubo : — Verhandlungen des Vereins fur Naturwissensohaftliche Unter- 

haltung zu Hamburg, 1876. The Society, 

Mittheilungen der Geogiaphischen Gesellsohaft in Hamburg, 1878-79. 

Heft 1. The Society, 

HoBABT TowK : — Papers and Proceedings and Report of the Royal Society 
of Tasmania for 1877. The Society. 

Jbba : — Jenaische Zeitschrift fiir Naturwissenschaft herauBgegeben yon der 
Medicinisch — Naturwissenschaftlichen Gesellschaft zu Jena. 
XII. Band N.^. 6, Bd. 4 
Xni. „ 6 „ 1, 2, 8, 4. The Society. 

IjAVSAHNB : — Bulletin de la Soci^t^ Vaudoise des Sciences Naturelles. 

Vol. XV, No. 80. The Society. 

XVI, Nos. 81 and 82. 

Jjona : — Fifty-eighth Annual Report of the Leeds Philosophical and Literary 
Society for 1877-78. The Society, 

Fifth Annual Report, Yorkshire College of Science, Leeds, 
1878-79. The College. 

liiTBBPOOL: — Proceedings of the Literary and Philosophical Society of 
Liyerpool. 
VoL XXXn, 1877-8. The Society. 

JjOiSK : — ^Annalea de la. Soci^t^ G^logiqne de Belgique. 

Tome 4. 1877. The Society 
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LiLLB : — Bulletin Scientifique du D^psrtement du KonL Nob. 8 &. 9, Angost 
and September, 1878. 

Eight PampUets by Prof. M. A. Giard. 
Soci^te Gh6ologiqae du Kord. 

Annales Y. 1877-1878. Tke Soeiely. 

LiTXSiCBOTnio : — Publications de Tlnstitut Boyal Grand -Ducal de Luxem- 
bourg (Section des Sciences NatureUes). 

Tome XVII. ThelnstUuU, 

TjOVDOK : — Monthly Notices of the Boyal Astronomical Society. 
Tol. XXXVIII. No. 9. 

XXXIX. Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9. 
last of Fellows, Royal Astronomical Society, June, 1879. 
Memoirs of the Royal Astronomical Society. 

Vol. XLIV, 1877-79. Tke Society. 

Journal of the Royal Microscopical Society. 
Vol. I. Nos. 5, 6. 

11. Nos. 1, 2, 8, 4, 6. Tike Society. 

Soil of the Royal College of Physicians. 
Vol. I. A.D. 1518 to 1700. 
II. „ 1701 to 1800. 
III. „ 1801 to 1826. 

The jRoyal CoUege ofThysicicme. 
Proceedings of the Royal Colonial Institute. 

Vol. X. 1878-79. 
England and her Colonies at the Paris Exhibition, by Fred. Young, Esq. 

The ItutUtOe. 
The Journal of the Anthropological Institute of Ghreat Britain and 
Ireland. 
VoL Vm. Nos. 1, 2, 3, 4. 

IX. No. 1. The InetiMe. 

Quarterly Journal of the Meteorological Society. 
Vol. IV. No. 28. 

V. Nos. 29, 30, 31. 
List of Fellows of the Meteorological Society, May 1, 1879. 

The Society (per favowr of the Agent OeneralJ, 
Proceedings of the Pl^sioal Society of London. 
Vol. II, Part V, July to December, 1878. 

Ill, Part I. January to June, 1879. The Soeie^. 

Journal of the Koyal United Service Institution. 
Appendix to Vol. XXI. 
Index of the Lectures and Papers contained in Vols. XI-XX. 
Vol. XXII. Nos. 94. 96, 96, 97, 98, 99. 
Appendix to Vol. XXII. 

Vol. XXIII. Nos. 100, 101. The IneHttUion, 

Proceedings of the Royal €heographical Society. 

Vol. I. Nos. 1, 2, 3, 4, 6, 6, 7, 8, 9, 10. l%e Society. 

Proceedings of the Royal Society. 
Vol. XXVIII. Nos. 190, 191, 192, 193, 194, 196. 

XXIX. Nos. 196, 197. The Society. 

The Journal of the Royal Asiatic Society of Great Britain and Ireland. 
New Series. Vol. XI. Parts I and II. I%e Society. 

The Journal of the Quekett Microscopical Club. 

Nos. 86, 87, 38, 39, 40. The CM. 

Royal Historical Society's Transactions. Vol. VII. The Society. 

TkQ Calendar of the Pharmaceutical Society of Great Britain, 1879. 
Catalogue of the Pharmaceutical Society of Great Britain. 1874. 

The Society. 
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liONDOK — coMiiuued. 

The Phftrmaceutical Joarsal and TnuiBactionB. 

Third Series. Parts 97, 98, 99, 100, 101, 102. 1878. 

Third Series. ParU 103, 106, 108, 109, 110, 111, 112. 1879. 

The Society. 
Charter, By-laws, and Regulations, and List of Members of the 
Institution of Civil Engineers. The Insiitutum. 

Beport of the Permanent Committee at Utrecht, of the first Inter- 
national Congress at Vienna. Contributions to our knowledge of the 
Meteorology of th e Arctic Regions. Part I. The Meieorelogica I Office, 
Proceedings of the Royal Institution of Great Britain. 

Vol. VIII. Parts V, VI. The IntiUutien, 

The Journal of the Linnean Society. 
Zoology. Vol. XIV. Nos. 76, 77, 78, 79, 80. 
Botany. Vol. XVII. Nos. 99, 100, 101, 102. 
List of the Linnean Society of London. 1878. The Society, 

Madscd : — Rerista de los Progresos de las Ciencias Exactas, Fistcas, y 
Naturales Tomo 19. Nos. 1, 2, 8, 4, 5. 
Senor Antonio de la Camara, Coneul General for Spain in Melbourne. 
ICuTCHSSTER : — Transactions of the Manchester Oeological Society. 

Part XVII, Vol. XIV. The Society. 

Mabbusq : — Beitr&ge zur Kenntniss der Scolopendriden, by Ernst 
Kohlrausch. 
Medical Theses. The Univereity. 

MxLBOUBirE : — Transactions and Proceedings of the Royal Society of Victoria. 
Vol. XV. The Society. 

Results of Observations and Meteorology, &c., taken at the Melbourne 
Obserratory during year 1876. 
Vol. v., by R. L. J. Ellery, F.R.8., F.R.A.S. 

The Government Attronomer. 
The Melbourne Uniyersity Calendar for the Academic Year 1878-80. 

The Chancellor. 
Reports of the Mining Surveyors and Registrars. 

Quarter ended SO Sept., 1878. 
„ „ 81 Dec., 1878. 

„ 81 Mar., 1879. 
., 30 June, 1879. 
30 Sept., 1879. 
Report of the Chief Inspector for Mines for the year 1878. 
Geological Suryey of Victoria, No. V. Report of progress. 

The Hon. the Minister of Mines. 
Melbourne IntematioBal Exhibition. 

List of Commissioners, Regulations, &c. The Commissioners. 

Historical Records of Port Phillip. The Chief Secretary.. 

Statistical Register of ihe Colony of Victoria for the year 1877. 
Part VII. liaw. Crime, &o. 
Part VII. Interchange. 

Part IX. Religious, Moral and Intellectual Progress. 
Index to Statistical Register for 1877. 

Statistical Register of the Colony of Victoria for the year 1878^ 
Part I. Blue Book. 
II. Population. 

III. Finance, &c. 

IV. Vital Statistics, &c. 
V. Iaw, Crime, Ac. 

VI. Production. 
VII. Accumulation. The Government Statist, 
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Melboubne — continued. 

Statistics of Friendlv Societies for the years 1877 and 1878. 
Victorian Year Book for 1878-9. 

Australian Statistics for the year 1878. The Oovtmment Siatigl. 

Index of Patents and Patentees (Victoria). 

Vol. X, for 1876. The Registrar GenermL 

Mbtz : — Erster Jahresbericht des Vereina fur Erdkunde zu Metz for 1878. 

VereinjMr Srdkwnde. 
MiDDLBBBOBo' : — ^Thc Joumal of the Iron and Steel Institute. 
No. 2, 1878. 

No. 1,1879. l^lntiiUae, 

MoDENA : — Memorie della Begia Accademia di Scienze, Lettere ed Arti in 
Modeaa. Tomo XVIII. The Academy, 

MoBCOW : — Bulletin de la Soci^t^ Imperiale des Naturalistcs de Moscow. 

No8. 3 and 4^ 1878. The Society. 

No. 1, 1879. 
MuLHOUBE : — ^Bulletin de la Soci^te Industrielle de Mulhouse. 
Dec. 1878, and Supplement to Dec. 1878. 
Jan., Feb., Mar., April, May, June, Aug., Sept., 1879. 

TheSoeieiy. 

MnviOH : — Sitzungsberichte der Mathemat.-phy8ik. ClaMe der k. b. 

Akademie der Wissenschaften zn Miinchen. 1878, Heft. 1, 2, 3, 4. 

Abhandlungen der Mathemat-'physik. Classe der Kdnigl bayerischen 

Akademie der Wissenschaften. Band XIII., Abth. II. 
XJeber die Chemische Synthese, by Dr. Adolf Bayer. 

The Academy, 

Nbuchatbl : — Bulletin de la Soci^t^ des Sciences Natnrelles de NeuchAteL 

Tome XI, Deuxi^me cahier. The Society. 

Newcabtlb-upok-Tynb : — General Meeting and Inaugural Address of the 
Chemical Society, Newcastlc-upon-T^ne. 
Report of General &f eeting. 

Oct. 24, Not. 28, and Dec. 19, 1878. The Society, 

Feb. 27 and Mar. 27, 1879. 
OxFOBD: — Catalogue of Books added to the Badcliffe Library, Oxford 
Uniyersity Museum, during year 1878. The Truetees, 

Pabib : — ^Annuaire des Mardes des Cdtes de France for the year 1879. 

M^moire sur les Marees de la Basse Cochinohine, par M. G. H^raud. 
Twenty Maps of New Caledonia. 

Directeur OSniral du DSpdt dee Cartes et Plans de la Marine^ Paris, 
Annuaire de la Soci^t^ Polytechnique, ann^o 1877, Tome Trente- 
huiti^me. 2!&e Society^ 

Joumal de I'Ecole Polytechnique, Tome XXVIII. cahier 45. 

L'Eeole Polytechnique. 
Philadblphia :— The Joumal of the Franklin Institute. 
Vol. CVII, Nos. 637, 638, 639, 640, 641, 642. 

CVIII, Nos. 643, 644, 646, 646, 647. The Instiimte. 

Serenth Annual Report of the Board of Directors of the Zoological 
Society of Philadelphia. The Society. 

Proceedings of the Academy of Natural Sciences, Philadelphia. 

Parta I, II, III. The Academy. 

Pisa : — Society Toscana di Scienze Naturali, Processi Verbali, 10 Noyember, 
1878 ; 12 Januaiy, 9 March, 11 May, 6 July, 1879. 

Vol. IV, Faso. 1. The Society. 

Pltxoytth : — Annual Report and Transactions of the Plymouth Institution 
and Deyon and Cornwall Natural History Society. 

Vol. VI, Part I. Vol., VII, Part L The Institution, 
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Pbaoub :— Sitsungtberichte, 1877 and 1878. 

Abhandlungen der Pbilos. Hist. Philol. und der Mathemat Naturw. 

Folge YI, Band9. 
Jahreiberioht, 1877 and 1878. 
Bepertoriam. 

Die Kdnigl Bdhmuche OeteUtcJutft der Wistentckaften in Praff. 
HoxB :— B. Comitato Geologico d'ltalia Bollettino. Nob. 9 £ 10 ; 
11 E 12, 1878 ; 1 £ 2, 3 £ 4, 5 £ 6, 7 E 8, 9 E 10, 1879. 

The Society. 
Atti della B. Aecademia dei Lincei. Vol. III. Faa. 1, 2, 3, 4, 5, 6, 7. 

The Academy, 
STTrTTGABT : — ^WurttembergMohe Jahrbucber fdr Statistik und Landesknnde, 
herauagegeben Ton dem K. StatistiBoh-Topographischen Bureau. 
JiOi^ng 1879, I. Band. 1 and 2 nklfte, 

» »» •*■*•• »» '■• »» 

„ 1878. Heft. I, IV, and V. 

The JSvreoH. 

Stdvby : — ^Beport from the Trusteet of the Sjdney Free Public Library for 

1878. The Principal Librarian, 

BesultB of Bain Obserrations made in New South Wales during 1878, 

and Map bj H. C. Busiell, B.A., F.BA.S. 

The Government Astronomer. 
The Proceedings of the Linnean Society of New South Wales. 
Vol. III. Part IV. Six plates. 
IV I 

„ „ „ II. 7^ Society. 

Australian Orchids. Parts 1, 2, 3 and 4, by B. D. Fitzgerald, F.L.S. 

The Oovemment Printer. 
Beportof the Council of Education for 1878. 

The President of the Council of Education. 

Tbiebtb : — Bollettino della Societa Adriatica di Scienze Naturali in Trieste— 

Vol. IV. No. 2. 

„ V. „ 1. The Society. 

Tbitbo: — ^The Mineralogical Magazine and Journal of the Mineralogieal 

Society of G-reat Britain and Ireland — 

Vol. 11. Nob. 10, 11, 12. The Society. 

ViKKHA : — Sitzungsberichte der K, K. Akademie der Wissenschaften. 
Jahrg. 1877. LXXVI Band I. Abtheilung I, II, III, IV, V, Heft. 

„ „ ,, „ 11. „ 11,111, IV, V. „ 

„ ,, „ „ 111. „ 1, 11, 111, IV, V, „ 

„ 1878. LXXVII „ I. „ I, II, III, IV, 

>» ft tf ft ■*"*■• >» •'■f •*■■■■> ^^^t ft 

The Academy. 

Jahrbucher der K. E. Central— Anstalt fur Meteorologie und Erd- 

magnetismuB. Jahrgang, 1876. N. F. Band XIII. 

The InetUution. 

Zeitschrif t der Osterreichischen Gesellschaf t fiir Meteorologie. 

Band XIII. Noe. 24, 24, 25, 26, 27, and Index. 

„ XIV. Heft, January, February, March, April, May, June, 

July, August, September, October, NoTember, December, 1879. 

The Society. 

Johrbuch der E. E. Geologischen Beichsanstalt. 

Band XXVIII. Nos. 8 and 4. 

„ XXIX. „ land 2. The Society. 

Yerhandlungen der E. E. Gheologischen Beichsanstalt. 

Nob. 14^ 17, 18, 1878. 

,, 1, 2, 8, 4, 5, 6, 7, 8, 9, 1879. The Society. 
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ViBKNA — continued. ■ 

Terhandluiieen der K. K. Zoologisch botan. Geselliohaffc in Wien. 

Band XINTW. January, 1878. The Society. 

WABHivaTOK : — Imported Commodities entered for consumption in the 
United States. 
Annual B>epoTt. Part I. Foreign Commerce. 

The Chief of the Bureau of Statittiet, Treasury Department. 
Annual Report of the Commissioner of Indian Affairs for the years 
1872. 73, 74. 75, 76, 77, 78. 

The Oommietioner of Indian Affairs, Department of the Inierior, 
Annual Report of the Commissioner of Agriculture, Noyember, 1878. 

The Commissioner of AgrieuUure, 
Hjdrographic Notice No. 6, with Map of North Coast of Siberia. 
List of reported dangers in the South Pacifio Ocean. Part II. 
List of Lights of North and South America (East and West Coasts), 

corrected to May 15th, 1879. 
List of Lights of South and East Coasts of Africa and the East Indies, 
including Australia, Tasmania, and New Zealand, corrected to July 
10th, 1879. 
Coasts and Islands of the Mediterranean Sea. Part m. 
list of Lights of the West Coast of Africa and the Mediterranean Sea, 

corrected to 8th August, 1879. 
Catalogue of Charts, Plans, and Views, published by U.S. Hydrographic 

Office, July, 1879. 
List of Lights of the Atlantic Coasts of Europe, &c., &c., corrected to 
20th September, 1879. 

HydrograpMc Office, Bureau of Navigation. 

Astronomical and Meteorological Observations, during year 1875, at 

U.S. Naval Observatory. The U.S. Naval Observatory. 

On the use of the Barometer on Surveys and Reconnaissances. 

Reclamation of the Alluvial Basin of the Mississippi River. Beporta 

upon specimens obtained from borings. 

Chief of Engineers, U.S. Army. 
U.S. Coast Survey, 1874. 

The U.S. Coast and Geodetic Survey Office, Treasury Departmeut. 
History of the War of the Rebellion. 

Surgical Volume. Parts First and Second. 
Medical Volume and Appendix. Part First. 
Catalogue of the United States Army Medical Museum. 

Surgical, Medical, and Microscopical. 
War Department, Surgeon Q-eneral's Office. 
Circular, Nos. 2, 3, 8, 9, and 10. 

Surgeon General, U.S. Army, 
Annual Report of the Director of the Mint. 

For the Fiscal year ended 30th June, 1878. 
„ y, 1879. 

1^ Director of the Mini. 
United States Army. Wagon, Harness, Horse, and Mule, 1877. 
Hints on Horse-shoeing, by John Kieman. 
Outline Description of United States Military Posts and Stations in 

the year 1871. 
Stoves and Ranges for Army use, &c. War Deportmeni, 

Meteorological Report of the Chief Signal Officer, War Department, 1878. 

Chief Signal Qffleer. 
Wbllington : — Thirteenth and Fourteenth Annual Reports of the Colonial 
Museum and Laboratory. 

The Director, Colonial Museum^ 
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Second Bepoxi on tho Thames Child Fields. 

Abstiact Report, Geological Suryey of New Zealand, dnriiig 1668-9. 

Colonial Muaeiim and ikboiatorj Reports, 1866-7. 

Geological Report on Lower Waikato Ihstriet, by Captain F. W. Hutton, 

F.G.S. 
Report on Control and Inspection of Mines, New Zealand. 
Tenth Annual Report of the Botanic Garden Board, 1878-79. 
Reports of Geological Explorations of New Zealand during 1878-79, 

with Maps and Sections. The Director, Colonial Museum. 

C^ecdogical Sarvej of New Zealand. 
Reports of Geological Explorations daring 1877-8. 
Metooiological Report, 1877. 

l%e Director of the Geological Survey of New Zealand. 
^banaactions and Proceedings of the New Zealand Ir>stitute. 

Vol. XI. 1878. 

I, III, IV, V. 
Slerenth Annual Report of the New Zealand Institute, 1878-79. 

The InHUmU. 
WnBSTBMBiRa : — Jahreshefte des Veretns for Vaterlandische Natnrkunde in 

Wurttemherg, 1879. The Society, 

MlSCBLLANlBOUB. 

(Names of Donors in Italics.) 
ain, J. Wood. Tho Predicted End. Tie Author. 



BroecK, Ernest Van den. Instructions poor la Reoolte des ForaminifiveB 

ylTants. Prof. Liversidge. 

Cooke, Dr. M. C. : Songs written for the Excursionists' Annual Dinners. 

Qnekett Microscopical Club. F, Crisp, £.A. 

GuYier, G. : Lectures on Comparatiye Anatomy. Vols. I and II. 

James Maiiu. 
Ihm Eeht Obeerratoiy Publications : 

Vol. I. A Summarj or Index of Measurements of certain Stars. 
„ II. Mauritius Expedition, 1874. Dirision I. Lord Lindsay. 
Itottss, C. ; 

Rust in Growing Crops, and Diseases in Wheat. 

Rust in Plants. The Author. 

Bxplorations and Surveys for a Railway Route from the Mississippi Riyer to 
the Pacific Ocean. 13 toIs. Thomas Walker, Esq., Yaralla, Concord. 
Hftast, Dr. yon, F.R.S. : 

eulogy of the Provinces of Canterbury and Westland, New Zealand. 
Oanterbnry Museum. Four Photographs. 2^ AaUkor. 

Hagen, Professor H. A. : Destruction of Obnoxious Insects. 

The Author, Harvard Unioersity, Mass. 
Heetor, Dr. C.M.G., F.R.S. Handbook of New Zealand. The Author. 

Henry, James : Aeneidea or Critical, Exegetical, and Aesthetical Remarks 
on the Aeneis. Vol. I, 3 parts. 

II, 2 parts. Thomtts Elder Henry. 

fiifltofy of the Carved House, " Matotua." Dr. Seeior, C.M.Q., F.R.8. 

Jnglis, James : Sport and Work on the Nepaul Frontier, by " Maori." 

The Author. 
Jd£t of Robert Stevenson, C.E. Adam and Charles Black. 

JAn% of Council and Fellows of the Royal Society to dOth November, 1878. 

Professor Liversidge, 

Magasine of American History. Vol. Ill, No. I. Jan., 1879. J. A. Stevens. 

Miller, S. N., F.R.A.S., F.M.S. : The Finland Meteorological Circular and 

Weather Report. 1874-6, 1876-7. Leach S^ Son, Wisbech. 
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Mitchell, Sir Thomas : Map of Fort Jacbon. Jcmu Norton, MJs,C. 

Mfieller, Ferd. Ton, KC.M.a. : 

ObaeirationB on Kew Tegetabla Foaails of the Aurif eroiu Drifts. 
The Natiye Plants of Yiotoria. Part I. 

A Descriptiye Atlas of the Encaljpts of Australia and the adjoining 
Islands. First Decade. 
Second Decade. 
Third Decade. 

Fourth Decade. The Author, 

Katural History and Scientific Book Circular. JFUliam Wealeg. 

New Zealand Tourist. 
Owen, Professor, C.B., F.B.S., F.L.S. : On HTpsipxymnodon (Bamsay). 

The Author. 
Orpen, J. M., M.L.A. (Gape Town). Our Belations with the Imperial 
GoTemment and Confederation. W. IMer ir Co, 

Balph, T. S., M.B.C.S. : Notes of a recent case of Soft Cancer of the tiiyer 
co-existent with Hydatid. The Author, 

Beport upon Salmon Commission, Tasmania. P. 8. Seager. 

Syoney Morning Herald, from 1st January, 1877, to Slst July, 1879 (ind.) 

Jamet Norton^ MJj,C, 
Tate, Professor Balph, F.G-S. : 

Zoologica et Palseontologiea Miscellanea, chiefly relating to South 

Australia. 
The Natural History of the Country around the Head of the Great 
Australian Bight. The Author, 

The Australian. Vol. I. Nos. 4, 5, 6. 

„ „ 11. „ 1, 2, 8, 4, 6. 

„ „ III. „ 1, 2, 8, 4. 

„ Christmas Supplement. JS, Cyril SanUand, 

The Chinese Question in Australia, 1878-79. F, F. BaUUere. 

The Princeton Beview. May, 1879. The BdUor. 

Third Annual Quekett Dinner, and Account of Origin and Progress of the 

Quekett Microscopical Cluh. 

Thompson, D'Arcy W. : On some New and Bare Hydroid Zoc^hites from 

Australia and New Zealand. 4 plates. The Author, 

Thomson, James : The Seasons. Jamee Maiin, 

Thomson, Wm., F.B.C.S., F.L.S. : On Phthisis and supposed influence of 

Climate. The Author. 

Waiwera Hot Springs, near Auckland, N.Z. JB, A. leaace. 

Waters, Arthur W., F.L.S., F.G.S. On the Bryozoa (Polyzoa) of the Bay 

of Naples. The Author, 

Whitehead, James, M.D. : Notes on the Bate of Mortality in Manchester. 

Pr<if, Litfermdffe, 

Williams, Bey. James : The Manual of Alethography, heing an Improred 

System of Short-hand. JProf, lAvereidge, 

DOKATIOKB TO THB SOOIBTT'B CaBIKETS, 1879. 

1 whetstone, 1 hatchet, 8 fragments of hatchets, and 3 fragments of bone. 

M, H, Mathews, JSeq, 

An enlamd Photograph of the late Bey. W. B. Clarke, M.A., F.BJ3., in 

gilt uame. Mr, Freem€m. 
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PXBI0DICAI3 PURCHASED IX 1879 

American Journal of Science and Art (Sillinian). 

Analyst. 

Annalea des Chimie et Phynque. 

Annales des Mines. 

Annals of Natnral History. 

Art Journal. 

Athennum. 

Botanical Journal (Trimen). 

Bulletin de la Society G^logique de France. 

Chemical News. 

Comptes Rendus. 

Curtis's Botanical Magazine. 

Din^ler^s Polytechniacnes Journal. 

Engmeer. 

Rnglish Mechanic. 

FrMeniua* Zeitschrift ftlr Analytische Chemie. 

Geological Magazine. 

Journal of the Chemical Society. 

„ ,, Royal Geographical Society. 

„ „ Society of Arts. 

Lancet. 
L'Art. 

Mining Journal 
Nature. 

Notes and Queries. 
Philosophical Magazine. 
Popular Science Keview. 
Portfolio. 

Proceedings of the Geological Association. 
Quarterly Journal of the Geolo^cal Society. 
„ „ Microsccmical Science. 

„ ,, Science (Crookes). 

Science Goenp 
Telegraphic Journal. 
Zoologist. 

Books purchased ik 1879. 

Australian Handbook, 1879. 

Beale's How to work with a Microscope. 

Encyclopaedia Britannica. Vols. 9 and 10. 

Flammarion's Atmoephere. 

Johnston's Royal Atlas. 

Johnston's Physical Atlas. 

Kerl's Metallurgy. 3 vols. 

Ogilvie's English Dictionary. 

Owen's Memoirs of the Extmct Windless Birds of New 2SeaIand. 2 vols. 

Tauchnitz's Dictionary of Technical Terms. 

Wagner's Jahresbericht der Technischen Chemie, 1878. 
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EXCHANGES AND PRESENTATIONS 

MADE BT THE 

ROYAL SOCIETY OF NEW SOUTH WALES. 



* fixchanges of Publications hwre been reoeived from the aodetiee and InstitnCioBs 

distinguished by an asterisk. 

In the following List the Publications an indicated by numerals as follows :— 

No. l.-^oumal of the Royal Society of New South Wales, 1878. 
„ 2. — Report of the Council of Education of New South Wales, 1878. 
„ 3. —Report of the Mining Department of New South Wales, 1877. 

AMERICA (UNITED STATES). 

Albany.—New York State Library, Albany. Nos. I, 2, 

Annapolis (M.D.)— Naval Academy. No. 1. 

Baltimore. — Johns Hopkins' University. Nos. 1, 2. 

Boston. — * American Academy of Science. No. 1. 
,, ^Boston Society of Natural History. No. 1. 

Buffalo.— "Buffalo Society of Natural Scienees. No. 1. 

Cambridge. — *The Museum of Comparative Zoology, Harvard College. 

No. 1. 

Chicago. — Academy of Sciences. No. 1. 

Coldwater. — Michigan Library AssociatioB. No. 1. 

Davenport (Iowa).— * Academy of Natural Stnences. Na 1. 

Hoboken (N.J.)— The Stevens' Institute of Technology. No. 1. 

Uinneopolis. — Minnesota Academy of Natural Sci^ices. No. 1. 

New York. — American Chemical Society. No. I. 

„ * American Geographical Society of Neiw York. Nou L 

,, Lyceum of Natural History. No. 1. 

,, School of Mines, Columbia College. No. 1. 

Fenikese Island — And^son School of Natural History. No. 1. 

Philadelphia. — * Academy of Natural Science, No. 1. 

,, * American Entomolo^cal Society. No. 1. 

„ * American Philosophical Society. No. 1. 

„ *Franklin Institute. Nos. 1, 2. 

„ ^Zoological Society of Philadelphia. No. 1. 

Salem (Mass.) — Peabody Academy of Sciences. No. 1. 
„ ^Essex Institution. Nos. 1, 2. 

St. Louis. — * Academy of Sciences. No. 1. 
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Washington. — *Ck)mim88i(mer for Agricnltare. No. 1. 

*Dr. F. y. Hayden, Geological Snrvey of TerritorieB. 

Noa. 1, 2. 
*Hydrographic Offioa. Noa. 1, 2. 
*Smith8onian Institate. Noa. 1, 2. 
*War Depaartment. No. 1. 
*Ghief Signal Offioar (War Bepartmant). No. 1. 
'Director of the Mint (Treasury Department). Noa 1, 2. 
*The Secretary (IVeaaury D^nrtment). Noa. 1, 2. 
*The Seeretary (Navy Department). No. 1* 
*U. S. A. CkMMt Surrey (Nsfy Department). No. 1. 
^Bureau of NaTintioB (Navy Department). No. 1. 
*The Secretary (Department of tbe Interior). Nos. 1, 2. 
*U. S. Nattanal Muaenm (Department of tiie Interior). 

Nob. 1» 2. 
„ *Burean of Ednoation (D e p ar tment of the Interior). Nos. 

1.2. 

,1 ^Office of Indian Affiurs (Department of Hie Intenor). 

No. 1. 
*Surgeon-(}eneral (U.S. Army). Noa. 1, 3, 
*Chiei of Engineers (U.S. Army). Noa. 1, 3. 
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AUSTRIA. 

F^mgOA. — ^*Kdnig]ich bohmische GeaeUschaft der Wisaenscbaften. Noa. 1, 2. 

Trieste. — *Societe Adriatioa di Scienze Natnrale. Noa. 1, 2, 3. 

Vienna. — ^Anthropeloriscfae Gesellscfaaft. Noa. 1, 3. 
Geographiache Gesellsdiaft. No. 1. 
*Geologi8che Reichaanatalt. No. 1. 
^Kaiserliche Akademie der Wisaenachaften. Noa. 1, 2. 
*CEsterreicfaische Geaellachaft flir Meteorologie. Noa. 1, 3. 
^Zoologisch-BotanischeGeaellachaft. No. 1. 
*K. K. Gentral-Anatalt fUr Meteorologie und Erdmagnetiamus. 
Noa. 1, 2. 

BELGIUM. 

Bmssels. — *Acad6mie Royal dee Sciencea dee lettrea, et dea Beaux Arts. 

Noa. 1, 2. 

Liege. — Soci^t^ dea Sciencea. No. 1. 

„ *Soci^t^ Geologique de Belgique. No. 1. 

Lnxembonxg. — ^Inatitut royal grand-ducal de Luxembourg. Nos. 1, 2. 

GREAT BRITAIN AND THE COLONIES. 

England. 

Cambridge. — The Philoaophical Society. Noa. 1, 3. 

„ The Public (Town) Library. Noa. 1, 2, 3. 

„ The Union Society. Noa. 1, 3. 

„ The UniYeraity Library. Noa. 1, 2, 3. 

Dndley. — Dudley and Midland Creological and Scientific Society. Nos. 

1,2. 

Leeds. — *Philoaophical Society. Noa. 1, 3. 

„ *The Ck>llege of Science. Noa. 1,.3. 

„ Journal of C!onchology (Office St. Ann-atreet). Noa. 1, 3. 

Liverpool — *Literary and Philoaophical Society. Noa. 1» 2, 3. 
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London.— Editor, CoMeWe Encyclopcedia, Noe. 1, 2, 3. 

Editor, English Encyclopcddia, Nos. 1, 2, 3. 

Editor, Popular Science Review, Nob. 1, 2, 3. 
*Quekett Microscopical Club. Nos. 1, 3. 
*The Admiralty Library. Nos. 1, 3. 

The Agent-G^eral (two copies). Noe. 1, 2. 
*The Anthropological Institute of Great Britain and IreUnd. 
Nos. 1, 3. 

The British Association. Nos. 1, 3. 

The British Museum (two copies). Noe. 1, 2, 3. 

The Chemical Society. Nos. I, 3. 

The fhitomological Library. Nos. 1, 3. 

The Geological Society. No. 1. 

The Geological Surve^r of Great Britain. Nos. 1, 3. 

The Museum of Practical Geology. No. 1. 
*The Institution of Civil Engineers. Nos. 1, 3. 
*The Institution of Naval Architects. Nos. 1, 3. 
*The Linnean Society. Nos. 1, 3. 

The London Institution. Nos. 1, 2, 3. 
*The Meteorological Office. Nos. I, 3. 
*The Meteorological Society. Nos. 1, 3. 
*The Physical S>ciety, South Kensington Museum. Nos. 1, Z, 

The Queen's Library, Windsor. Nos. 1, 2, 3. 
*The Royal Asiatic Society of Great Britain andlreland. Noe. 1, 3. 
*The Royal Astronomical Society. Nos. 1, 3. 
*The Royal Colonial Institute. No. 1. 
*The Royal College of Physicians. Nos. 1, 3. 

The Royal College of Surgeons. Nos. 1, 3. 
*The Royal Geographical Society. Nos. 1, 3. 
♦The Royal Historical Society. Nos. 1, 2, 3. 
*The Royal Institution of Great Britain. No. 1. 
*The Royal Microscopical Society. Nos. 1, 3. 

The Royal School of Mines. No. 1. 
•The Royal Society. Nos. 1, 2. 

The Royal Society of Literature. Nos. 1, 3. 

The Society of Arts. Nos. 1, 3. 

The Treasury Library. Nos. 1, 3. 
♦The Royal United Service Institution. Nos. 1, 3. 

The War Office. Nos. 1, 3. 

The Zoological Society. Nos. 1, 3. 
♦Lord Lindsay's Observatory. Nos. 1, 2, 3. 

The Library, South Kensington Museum. Nos. 1, 3. 
♦Pharmaceutical Society of Great Britain. Nos. 1, 3. 

Kandiester. — Literary and Philosophical Society. Nos. 1, 2, 3. 

„ The Owen's College. Nos. 1, 2, 3. 

,, ♦The Geological Society. No. 1. 

Middlesboro'.— *Iron and Steel Institute. No. 1. 

Newca4ltle-npon-Tyne.— Natural History, Society of Northumberland 

and Durham. Nos. 1, 3. 
The Museum. Nos. 1, 3. 
♦Chemical Society. No. 1. 
North of England Institute of Mining Engineers 
No. 1. 

Oxford.— *The Ashmolean Library. Nos. 1, 2, 3. 
♦The Bodleian Library. Nos. 1, 2, 3. 
♦The RadcliflFe Library. Nos. 1, 2, 3. 
The Radoliffe Observatory. Nos. 1, 3. 
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Pttuance.— Geological Society of Cornwall. Noa. 1, 3. 

Flymouth. — *I>evon and Cornwall Nataral History Society. Nos. 1, 3. 

TmrO. — 'Miners' Association of Cornwall and Devon. Nob. 1, 3. 

„ *Mineralogical Society of Great Britain and Ireland. Nos. I, 3. 
Wisbech. — * Messrs, Leaeh and Son, Nos. 1, 3. 

SOOTLAHD. 

Aberdeen.— The University. Nos. 1, 2, a 

Edi]lbargh.~*Editor, Eneydopcedia BrUannica, Messrs. A. & C. Black. 

No8. 1, 2, 3. 

^Geological Society. No. 1. 
*Royal Physical Society. Nos. 1, 3. 
*The Royal Society. Nos. 1, 2. 
•The Royal Observatory. No. 1. 
The University. Nos. 1, 2. 
OlasgOW.— Geological Society. No. 1. 
„ 'The University. Nos. 1, 2, 3. 

Ireland. 
DabliXL — Geological Society, No. 1. 

„ *Royal Irish Academy. Nos. 1, 2, 3. 

Cape of Good Hope. 
Cape Town.— The Philosophical Society. Nos. 1, 2. 

The Dominion of Canada. 

Hamilton (Canada West) — Scientific Association. Nos. 1, 2. 

MontreaL — Geological Survey of Canada. No. 1. 

„ Natural History Society of MontreaL No. 1. 

Ottawa. — Academy of Natural Sciences. No. 1. ' 

Toronto. — 'Canadian Institute. Nos. 1, 2. 

India. 

Calcutta. — *The Asiatic Society of Bengal. Nos. 1, 2, 3. 
The Geological Musenm. Nos. 1, 3. 
*The Geological Survey of India. Nos. 1, 3. 






Mauritius. 

Port IfOnifl. — The Royal Society of Arts and Sciences. Nos. 1, 2. 
,, Soci^t^ d*AcclimatatioD. No. 1. 

New South Wale.s. 

Sydney. — The Australian Club. No. 1. 
,, The Australian Museum. No. 1. 

„ 'The Free Public Library. No. 1. 

„ •The Linnean Society of N.S.W. No. 1. 

,, *The Mining Department. No. 1. 

„ *The Observatory. No. 1. 

„ The School of Arts. No. I. 

„ The Union Club. No. 1. 

„ The University. No. 1. 

,, Editor, Sydney Morning Herald, No. I. 

,, Editor, Sydney Daily Telegraph, No. 1. 

„ Editor, Evening News, No. I. 

NT 
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NbW ZSALAHDw 

AueUaad.— *Aiiekbnd IiMtitate. Nob. 1, 2. 

ChristchnrcL—Philoaephical Society of Canterlwry. NoiL 1, 2. 

Otag«.-Otago Inslitate. Kos. 1, 2. 

WeUington.— The Philosophical Society. Noe. 1, 2. 
,, *Colonial Museum. Nos. 1, 2. 

,, *New Zealand Institute. Nos. 1, 2, 3. 

(Forwarded per favour qfthe Wellmgioit JlfuBemiL) 

Qttbbnsland. 

Brisbane.— *The Philosophical Society. Kos. 1, 2. 
,, *Th6 Acclimatization Society. Nos. I, 3. 

South Australia. 

Adelaide.— *The Observatory. Nos. 1, 3. 

,f *The South Australian Inatitute. Not. I, 2. 

,, *The University. No. 1. 

,, *The Government Botanist. No. 1. 

,, * Adelaide Philosophical Society (S. A. Institute). Nos. 1, 3. 

Tasmania. 
Hobart Town.— *The Royal Socitfty of Tasmania. Nos. 1, 2. 

VicrroRiA. 

Kelbonme— *The Govmnunent Statiat. Nos. 1,2. 
*The Observatory. No. L 
*The Mining Department. No. 1. 

The Public Library. Nos. 1, 2. 
•The Royal Society of Victoria. No. 1. 
*The Universiiy. Nos. I. a 

The Eclectic Association. Nos. 1, 2, 3. 
*The Government Botanist. Nos. 1, 3. 
*The Registrar-QeneraL Nos. 1, 2, 3. 
{Foricarded per favour qfthe PMic Library). 

TRANCE. 

Bordeaux. — Acad^mie des Sciences. Nos. 1, 2. 

Caen. — Acad^mie des Sciences. Nos. 1, 3. 

D^On. — * Academic des Sciences. Nos. I, 3. 

Lille. — *Soci6t6 Geologique da Nord. No. 1. 

Kontpellier. — * Academic des Sciences et Lettres. Nos. 1, 2, 3. 

Paris. — Academic des Sciences de Tlnstitat. Nos. 1, 3. 

„ Cosmos, Nos. 1, 2, 3. 

„ *Depdt des Cartes et Plans de la Marine. Nos. 1, 2, 3; 

„ £k;ole des Mines. No. I. 

,, Ecole Normale Sup^rieure. Nos. 1, 3. 

„ *Ecole Polytechni(^ue. Nos. 1, 3. 

„ Faculty du Medicme. Nos. 1, 3. 

,, Faculty des Sciences de la Sorbonne. Nos. 1, 2; 3. 

9, Jardin des Planbes. Nos. 1, 3. 

,^ Les Mondes. Nos. 1, 3. 

,, L'Observatoire. Nos. 1, 3. 
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Duis.'-^MiiB^m d'Histoire Ktttnnlle. Nov. 1, 3. 

„ Royal Acad^mie des Sciencei* I¥o8. 1, 2. 

„ Soci^t^ Botaniqne. Nos. 1, 3. 

,» Hevue dea Cour8 Sekn^fiquM. NO0. 1, 2, 3^ 

,y Soci^td d'Anatomie. Noa, L 3. 

,y Soci^M d'Anthro^logie. Nos. I, 3. 

„ Soci^t^ de Biologie. Noa. 1, 3. 

^ Soai^td da Chimrgie. Noa. 1, 3^ 

„ Soci^td d'Enconragement poor rindnatrie Nationale. N08. 1, 2, 3. 

n Soci6t6 da G^ographia. No. 1. 

,, Soci^td Entomologique. Noa. 1, 3. 



„ Soci^td Min^ralogique. Nos. I, 3. 
„ *Soci«t^ Philoteclmiqiie. Kos. 1, 2, 3. 

Saint Etieime.— Soci^t^ de rindustrie Universale. Noa. 1, 3. 

TonlOQBO. — Acad^mie des Sciences. Nos. 1, 3. 

GERMANY. 

SerlllL — Chemische GesellBchaft. No. 1. 

„ *Konigliche Akademie dar Wiaaenacllafteik Nos. 1, 2. 

BoniL — ^Natnrhistorischer Verein der Preussischen Rheinlaiide und West- 
phalens in Bonn. Nos. 1, 2. 

Ckrbmhd. — ^Naturwissenschaftficlier Verein zu CarlsraHe. No. I. 

Cassel.— Varein fUr Naturknnde. Nos. 1» 3. 

Chenmitz. — ^Naturwiaaenacbaftlicha GaselfaeliKft am €liaiiimti. Nos. 1, 3. 

9ie8ii81L — *1>9M Statiatischa Bareau des Miniatarituna dea lanem m 

Dresden. Noa. 1, 2. 
„ Die Africaniache Qesellachaft. Noa. 1, 3. 

„ 'General-Direction der Koniglicben Sammlungen fUr Rnnat 

nnd Wissenschaft zn DroKlen. Noa. 1, 3. 
„ Koniglich Geologisches Museum. Noa. 1, 3. 

FTankfort ^ U. — 'Senckenberffische Naturforschende GreseDachaft in 

Frankmrt a/ Maine. No. 1. 

Freiberg (Saxony). — *Die Bei^ Akademie zu Freiberg. Nos. 1, 2. 

„ *Naturfor8cbende Gesellschaft zu Freiberg. No. 1. 

Ooettingen* — *Konigliche Gesellschaft der Wissenchaften in Gottingen. 

Nos. 1, 2. 

GtorBlaEi — ^Naturforschende Gesellschaft in Giirlitz. Nos. 1, 3. 

Kalle a/ S. — *Die Kaiserlich Leopoldinisch — Carolinisch Deutsche Akade- 
mie der Naturforscher zu Halle a/ S. No. 1. 

BLamlniTg. — *Die Geographiache Gesellschaft in Hamburg. Nos. I, 3. 

„ * Verein hXr Naturwissenschaftliche Unterhaltong in Hamburg. 

Noa. 1, 2. 

Heidell>ersr»-^*Natnrhi8toriach Medicinische Gesellaohaft zu Heidelberg* 

Nos. 1, 3. 

Jena. — ^Medidniach NaturwissenschafUiohe Geeelladiaft Nos. 1, 3. 

Koenigsberg* — *Die Physikaliach-okonomiache Gesellschaft. Noa. 1, 3. 

Leipzig (Saxony). — University Library. Nos. 1, 2. 

' — ^*Vemn ffir Erdknnde zu Metz. No. 1. 
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Marburg. — ^Gesellschaft znr Beforderong der Qesammten NatiirwiB8eii> 

achaften in Marburg. Kos. 1, 2, 3. 
„ "The University. No. 1. 

UnlhOUSe.— 'Industrial Society. Nos. 1, 3. 

UimchoiL — *Kdniglich Akademie der Wissenschaften in Mdnchen. Nos. 

1,2. 

Stuttgart. — 'Koniglich Statistich-Topographisclies Bureau m Stuttgart. 

PlOS. ly 2y 3. 

Wurttemberg.— *I>er Verein fiir Vaterlandische Naturkunde in Wttrttem- 

berg. Nos. 1, 2. 

HUNGARY. 
Bifltritzdn Siebenbuergen). — Direction der Gewerbeachule. Noa. 1, 2, 3. 

ITALY. 

Bologna. — ^Academia delle Sciense dell' Instituto. Nos. 1 , 2, 3, and back nos. 
„ University. Nos. 1, 3. 

Oenoa. — Museo Civico di Storia Natnrale. Nos. 1, 3. 

TW^I'^'q — Reale Instituto Lombardo di Scienze Lettere ed Arti. Nos, 1, Z, 

and back nos. 
„ Society Italiana di Scienze Naturali. No. 1. 

Uodona. — *Acad4mie Royale des Sciences Lettres et Arts de Modene. 

Nos. 1, 3. 

KaplOB. — Society Reale Aocademia delle Scienze. Nos. 1, % 3. 
„ Zoological Station (Dr. Dohm). Nos. 1, 3. 

Palermo. — Accademia Palermitana di Scienze Lettere ed Arti. Nos. 1, 3. 
„ Reale Instituto Technico. Nos. 1, 3, and back nos. 

Pisa. — *Societa Toscana di Scienza Naturale. Nos. 1, 2, 3. 

Roxno. — Accademia Pontificia d6 'Nuovi Lincei. Nos. 1, 3, and back nos. 
,, Gircolo Geographico d'ltalia. Nos. 1, 3. 
„ Oaservatorio d^ CoUegio Romano. Nos. 1, 3. 
„ *R. Accademia die Lincei. Nos. 1, 2, 3. 
„ *R. Comitato Creologico Italiano. No. 1. 

Siona. — R. Accademia de Fisiocritici. Nos. 1, 3. 

Turin. — Reale Accademia delle Scienza. Nos. 1, 3. 

„ Regio Osservatorio della Regio Universita. Nos. I, 3. 

Venice. — ^Reale Istituto Veneto di Scienze Lettere ed Arti. Nos. 1, 2, 3. 

JAPAN. 
Yokohama. — * Asiatic Society. Nos. 1, 2. 

NETHERLANDS. 

Amsterdam. — *Academie Royale des Sciences. Nos. 1, 2, 3. 

Haarlem. — *Soci6t^ Hollandaise des Sciences. Nos. 1, 2, 3. 
„ *La Biblioth^ue du Mus^e Teyler. Nos. 1, 3. 

NORWAY. 
Christiania. — *Kongelige Norske Fredericks Universitet. Nos. 1, 2, 3. 
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RUSSIA. 
JIOIOOW.— Ia Soci^td ImiMriale dee Natnialistes. Nos. 1, 2. 
Sti Fetenbnrg.— L'Acad6mie ImiMriale des Sdenoes. Nos. 1, 2, 3. 

SPAIN. 
Madrid. — ^Institato geografico y Eetadistico. Nob. 1, 2, 3. 

SWEDEN. 

StodJudUL— *Konfldiga Svenska Ventenakapo-Akademie. Nos. 1, 2, 3. 
„ The University. Nos. 1, 3. 

SWITZERLAND. 
Geneva. — Institate National Genevoie. Nos. 1, 2, 3. 
Xia«|u^'mia — *Soci6t6 Vandoise des Sciences Natorelles. Nos. 1, 2, 3. 
IfeUCbateL — *Soci4t6 des Sciences Natorelles. Nos. I, 2, 3. 



Number of Publications sent to Great Britain 103 

The Colonies (including India) 75 

America 66 

£iiroi>e 221 

Editors of Periodicals ... 7 

Asia (Japan) 1 



Total 



523 



A. UVERSIDGE, ) „^„ Q^«.f^„«. 
A. LEEBIUS. 1 ^<^"- Secretaries. 

The Sodety's Hoose, Sydney, November 14th, 1879. 
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EEPORTS lEOM THE SECTIONS. 

(IN ABSTRACT.) 



SECTION A.— ASTEONOMT AND PHYSICS. 

4 APRIL, 1879. 

Mr. H. C. BussELL, E.B.A.S., in the Chair. 

The following officers were elected: — Chairman: Mr. H. C. 
BrssELL, E.E.A.S. Secretary : Mr. G-. D. Hibst. Committee : 
Bev. G. Mahtiw, Mr. "W. J. MacDonnell, Mr. J. Bbooes, 
Mr. H. G. A. Wright, M.B.C.S. 

The Chairman exhibited a photoo;raph of a driying-clock 
controlled by four pendulums attached to a chronograph at the 
Obserratorj. 

5 MAY, 1879. 

Mr. H. C. BussELL, F.B.A.S., in the Chair. 

The Chairman read some notes on a new method of printing 
star maps, and exhibited some proofs of drawings executed bj 
his process. 

6 JUNE, 1879.' 

This meeting lapsed for want of sufficient attendance. 

4 JULY, 1879. 
Mr. H. C. BussELLy E.B.A.S., in the Chair. 

A paper was read by Mr. John Tebbutt , F.B.A.S., Windsor, 
on the occultation of 64 Aquarii by Jupiter, on the 14th 
September, 1879. 

The Chairman read a note on the recent conjunction of Mars 
and Saturn, on the morning of the Ist July, 18/9. 

1 AUGUST, 1879. 
Mr. H. C. BussELL, F.B.A.S., in the Chair. 

It was resolved that an application should be made to the 
Council for the purchase of Schmidt's Map of the Moon, and 
** The Atmosphere," by C. FJammarion. 

The Chairman read a paper on the Biver Darling and the 
irater which should pass through it. 
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6 SEPTEMBER, 1879. 
This meeting was postponed. 

3 OCTOBER, 2879. 

Mr. H. C. BuesELii, E.RA.S., in the Chair. 

Mr. G. D. Hirst exhibited a drawing, in coloured crayoni, of 
Jnpiter, taken on the evening of the 2nd September. 

7 NOVEMBER, 1879. 

Bey. G-Bo. Martik in the Chair. 

Mr. H. C. BussELL submitted a draiwins of an arrangement 
for the suspension of a glass mirror in tiie sihecing bath, by 
which the necessity for the use of pitch is obviated. 

Mr. H. S. Hawkins read a paper on a compiled catalogue of 
stars. 

It was resolved that Mr. Hawkins's paper be forwarded to tli* 
Council, in order that it may be read at a general meeting of tiie 
Society. 
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On a new method of printing Star Maps. 

Br H. C. Russell, B.A.y F.RA.S.9 €k>yenimfint Astronomer 

[_Ssad before the Astronomical Seeiion, 2 Ifay, 1879.] 

I SUPPOSE eyery astronomer, and many other sdentiiic men, have 
been at times hindered from publishing star maps and diagrams 
hy the expense and trouble which attends the production of sodi 
tiungs bj the processes in common use. I, at least, have frequent]^ 
had to forego publishing such things on account of the cost attending 
it^ sad I have recently been lookuig about me for some method of 
doing it at less cost, and, if possible, by my own hands, so that I 
mij^t avoid the mistakes which occur when such maps have to be 
diawn or engraved by a person who does not understand them, 
and also firom the uncertain contraction and expansion of paper in 
the sevecal stages of the process. 

I find a method of printing in common use which, by 
certain modifications, gives me aU I require, and more than I 
expected to find. As this process will enable any person at a 
vary trifling cost to print star maps or other like things, I thou^^ 
a few words desmbing it might not be without interest to the 
mambers of the Astronomical Section. My remarks are not in- 
tended for printers, to whom all that is here stated may be 
tMTiiliar 

To make a block for printing a star map I proceed as follows : — 
Having determined the size Uie map is to be, I obtain a plate of 
type or electrolTpe metal, about a quarter of an inch larger each 
way than the map is to be — ^the two sides must be planed or 
turned quite true and parallel One side is then caref uUy rubbed 
with a piece of yxUer-qf-ayr stone (the same as Hthogiaphers nae) 
until all the tool-marks are removed and a nice unif onn smooth 
surface is obtained. 

Upon this surface two lines parallel to eadi side and about a 
qnarter of an inch apart are drawn, and within the rectan^^ thus 
fomiad the reference lines are drawn. Hiese lines should be fine 
and deep, and are best drawn by the comer of a tool in shape 
something like a very fine screw-driver. Such a tool, if carefully 
iburpened, and held nearly upright while it is drawn along the 
mler, cuts a clean deep grove in Qie metal The letters indicating 
the value of each reference line are then pundied or engraved 
within the parallel lines at the sides, and the block is ready far 
the staiSL These are simply holes in the metal, and are most 
eonly made by punching them in either with a set of punches 
conreqionding to the sizes of the holes required, or by having a 
conical punch and driving it in until the hole is of the required 
aze. Having thus marked the positioiia of all the stars on the 
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block, the name, or any remarks to be printed witli it, are en- 
graved, and it is ready for the finishing process, which is mbbing it 
very lightly with waieT-of-ayr stone and water, to remove the burr 
raised at the edges of the lines and holes. Care must be taken 
not to make the surface uneven with the stona 

If the block is small, 4 or 5 inches each way, it may be printed 
in an ordinary letter-book press, and in that case the metal may 
be any convenient thickness ; but if it is large it must be type- 
high-that is, as thick as the length of an ordinary type letter. 
If too much ink is used in the printing the lines fill up and will 
not print ; if too little ink the prints will not be black. Similar 
defect may be caused by want of power in the pres& I have 
obtained prints in this way as good as the best lithographic 
work. 

Every observer knows that wonderful misty background which 
makes the milky-way so beautiful — star dust as it is called ; but 
the points, if there be any, refuse to be separated with any 
telescopic power. Now in a star cluster, of which I have recently 
made a map, this star dust is a conspicuous feature ; the more ao 
because at one place it is not to be found, and there right by the 
sdde a most beautiful cluster is a Coal-sack as black as nigbt^ 
without a star to relieve its gloom. I am anxious, if possible, to 
show something like this star dust in the printed map, and I find 
it can be done by making very small holes all over the surface of 
the metal either with a number of needle points fastened together 
or by putting a piece of sand-paper on the metal and pressing it 
so that the sand dents the suiiace ; or more simply by putting a 
piece of sand-paper at the back of the paper to be printed ; this 
produces the desired effect, a very faint mottling, the points of 
which cannot be seen without dose examination. The examples 
now exhibited will illustrate what is meant 

A modification of this method would print nebulae white on a 
black ground. 

So far I have only spoken of type metal, but other metals may 
be used, and I have found sheet-l^td very easy to work, and quite 
hard enough to print a few hundred copies. The only difficmlty 
is to get a smooth flat surface, as the lead is easily dented. 

The foregoing method of making star maps has several im- 
portant advantages : — First, the observer can himself make the 
printing block and print the maps ; by so doing nearly all the 
cost of the ordinary star map is saved. The observer can be sure 
the stars are in the right places and of the proper relative magni- 
tudes. The maps being printed on dry paper are subject to the 
minimum of distortion from expansion or contraction of the 
paper. And lastly, the block itself can be kept as a permanent record 
of the work, and any subsequent observations can be added, and 
the map again printed with additions. 
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Occultation of 64 Aquarii by Jupiter, Sep. 14th, 

1879. 

By John Tebbutt, RRA.S. 

[Recui hrfore the Astronomieal Section, 4 July, 1879.] 

Ik the astronomical column of Nature for December 19tli, 1878, 
it ia announced that in all probability the star 64 Aquarii of the 
6^ magnitude will be occulted by the planet Jupiter on the 14th 
September next, but owing probably to the circumstance that the 
phenomenon will be invisible in Europe few particulars are given. 
In consequence of the extreme uncommonness of such a phenome- 
non, and the circumstance that it will be very favourable for 
observation in the Australian Colonies, I have thought it desirable 
to furnish observers with more details respecting it. For the 
calculation I have deduced the following apparent places of the 
planet, by means of second differences, from the ephemeris in the 
l^autical Almanac : — 

rf. A. A. m. ». o , « 

Sep. 14 1 Greenwich M. Time. B.A.=22 32 59*48. N.P.D.=100 39 4*5 
„ „ 2 „ „ „ „ 22 32 68-34. „ 100 39 112 

„ „ 3 „ „ „ „ 22 32 6718. „ 100 39 18*0 

The mean place of the star for the beginning of 1864, given in the 
Greenwich Catalogue for that year is E. A. = 22L 32m. 6'50s., 
N.P.D. == 100" 44' 4-7". It depends on separate determinations with 
the transit circle on October 31st and November 4th of the same year 
which are very consistent Applying the annual variations of the 
Catalogue, which combine both precession and proper motion, I get 
for the mean place of the star for 18790 ;— R. A. = 22h. 32m. 54-02s., 
N.P.D. = 100" 39' 25*4", and employing the independent quanti- 
ties of the Nautical Almanac, the apparent place of the star for 
the date of the occultation becomes B.A. = 221l 32m. 58*56s., 
N.P.D. = 100" 39' 0-7". As the equatorial horizontal parallax of 
the planet will be only 2*2", and the planet itself will cross the 
meridian at Sydney during the occultation at an altitude of 67 
degrees, it will be quite unnecessary, for the mere purposes of 
prediction, to consider the effect of parallax on the phases of the 
occultation. The effect will indeed be very much less than that 
which will probably be due to errors in the theoretical places 
of the planet I have also thought it inexpedient to take into 
consideration the elliptic form of the planet's disc. Adopting 23*9'', 
therefore, as the mean of the equatorial and polar semi-diameters 
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of the planet, and also the other data before stated, I obtain the 
following for the geocentric phases of the occultation in Sydney 
mean time : — 

d. h. m. 

Disappearance of star at planet's limb Sep. 14 10 28 

Least distance of centres (8 '5") ,, „ 1142 

Conjuoetion of planet and star in right ascension... ,, „ II 53 
Reappearance 01 star at planet's limb „ », 12 55 

It is thns seen that the star will be concealed by the planet's disc 
for the space of two hours and twenty-seven minutes. The dis- 
appearance occurs at 9F from the northernmost point of the Umb 
towards the west, and the reappearance at 48** from the same point 
towards the east, for the direct image. The positions of these 
points for the inverted image will of course be diametrically 
opposite. I trust our astronomers will not allow the opportunity 
to pass unimproved for witnessing so rare a phenomenon as the 
occultation of a fixed star of the 6^ magnitude by a planet, and 
for testing the accuracy of Leverrier's new tables from which the 
ephemeris of Jupiter in the Nautical Almanac is now computed. 
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Note on the Conjunction of Mars and Saturn, 

July I St, 1879. 

By H. C. Russell, R A., F.RA.S., Goyemment Astronomer. 

[^Sead befoTB the AHronomical Section, 4 July, 1879.} 

The moming proved very unfEivour&ble for observations of this 
iniieresting conjunction, heavy rain-clonds were passing over 
almost constancy, and it was only between the breaks in the 
clouds that the planets could be seen at aJL At 4 a.m. there 
came a promising break and the sky was nearly clear, but in a few 
nunotes it was clouded over again. 

The clouds were so thick frequently as to hide both the planets, 
but Mars was often visible when Saturn was out of sight The 
clouds thus afforded an admirable test of the relative brilliance of 
the planets. By dint of steady watching a number of views of 
the planets were obtauied when the sky was free from clouds, but 
there was always more or less haze. At every observation the 
colour of Mars was noted clear reddish, and Saturn greenish 
yellow and the surface quite dull compared with Mars. The 
ahade of colour was that of the solar spectrum, midway between D 
and E^ but entirely without brilliance, in fact very duH-looking. 

I remarked that Mars seemed clear and bnlliant, as if it 
had lost the hazy coating which was so troublesome at the last 
exposition ; the dark markings even with a low power presented a 
contrast with other pans of the surface, that promised good 
definition had the earth's atmosphere been clear. 

The colour seen upon Saturn was not the polar colouring so 
often seen under favourable circumstances, but a tint over the 
mrhole planet, and it was the more remarkable to me because, 
when viewed with the naked eye, Saturn has always seemed to 
me to be the same colour as Antares. 

I was unable to get any micrometer measures of the difference 
in declination between the limbs of the planets until 6h. 16m. 13s. 
S.M.T., when the difference measured 92"*23 ; nine other measures 
were obtained between that time and 6h. 39m. 30s., when the 
difference measured 103'' '03. Computing from all the measures 
obtained, I find that at the time of conjunction in right ascension 
the difference between the limbs of the planets was 81'''83, and the 
distance between thdur centres 95'' '03, and that the least distance 
of limbs was 78''*40 and of centres 91'''60 ; these are all apparent 
distances. 

It i» perhaps worth while here to record a few of the estimates 
a£ tha colour of Saturn when observed under favourable con- 
ditions.. 

BkAS. notices, June 8, 1832. Mr. Lawson observed an occultar 
tion of Saturn by the moon on May 8th, 1832, with a 5ft 
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Dolland telescope, power 150. He remarked : — '' At emersion the 
planet appeared small, dull and gauzy ; at three or four 
diameters' distance from the moon it appeared as usual as to 
size, but the colour was a yeUowiah green^ somewhat like that of 
dull or what is technically called 'mat' gold." 

Mr. Holehause, same date^ observing with a 7-ft. achromatic 
power 100, says at emersion — '* The planet was of a leaden hue." 

RA.S. notices, May 13, 1859, page 240. At an occultation 
of Saturn by the moon on May 8th, 1859, Mr. T. W. Burr 
observes — " The dull leaden blue colour of the planet at the emer- 
sion was very striking'/ ; telescope 3|, power 173. At the same 
occultation Mr. W. Simms, who observed with a 4-in. telescope, 
power 200, says — '^lie dark limb of the moon passed steadily over 
the planet, without the slightest distortion appearing in either 
body." 

Mr. J. W. Jeans, same date, says — "XTpon emersion the colour of 
the planet was very aehyy but I believe entirely from contrast" 

Ilev. W. R. Dawes, same date, observing with 7^inch telescope, 
power 235, says — " The very pale greenish hns of Saturn con- 
trasted strikingly with the brilliant yellowish light of the moon." 

Captain Noble, same date, with telescope 4-2, power 255, says — 
"Owing to the effect of contrast, Saturn appeared of A/aint 
greenish grey, or greyish green colour (such as might be produced 
by mixing yellow ochre and bistre with a great deal of water)." 

Mr. W. R. Grove, same date, 4 •3-inch telescope, power 165, 
says — " On emergence the extremely faint light of Saturn con- 
ti*asted with the moon was very remarkable ; Saturn was a 
mere ghost of himself, s./aint grey bhie colour" 

Mr. Lasscll, same date, with 22-inch telescope, power 316, says 
— " The colour of Saturn on emerging was certainly pale and of a 
greenish hue, in comparison with the moon's lustre and colour, but 
it was not so pale and dull as I expected." 

Occultation of Saturn by the moon, April 19th. 1870. Cap- 
tain Noble, telescope 4*2, power 255, says — " Saturn appeared of a 
iichly greenish yellow when compared with the brilliant light of 
the moon." 

Supplementary number RA.S. notices, vol. 31, page 262. Eev. 
J. Spear says — "On June 13th, 1870, observed occultation of 
Saturn by the moon. The planet when near the moon's limb 
assumed a sickly green hue"; (telescope 4 J inches). 

At the occultation of Saturn, May 8, 1859, the planet made 
ingress at the dark limb of the moon. Most of the observers 
mention having seen this very distinctly, but it is remarkable that 
not one of them says anything about the green colour of Satom 
before ingress ; it would seem to have been remarked when 
Saturn was several times its own diameter from the edge of 
the moon. 
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The River Darling — the water which should pass 

through it. 

Bj H. C. RusBKLL, KA., F.R.A.S.y Qovemment Ajaffcronomer. 

{^Sead hefore the Agtronomical SecHon, 1 Arngfut, 1879.] 

Some oonsideratioiis respecting the rainfall upon the basin of the 
ziver Darling led me to make a few figures in order to test an 
opinion I had formed some time since, to the effect that but a 
amaU part of the rainfaU, after making every allowance, passesdown 
ihe riTer. I was not however prepared for the result which I 
obtained, and as it throws some light upon our river system, I 
thought it would be interesting to the members of Section A. 

The basin of the Darling isoonsiderably more than 200,000 square 
miles, but for my present purpose I have assumed that it is only 
200,000 square miles. Agreatpartofthisconsistsofthewestemslopes 
of the Great Dividing Bange, extending from Orange northwards 
into Queensland, and upon this part of it the rainfall in an average 
year ranges from 20 to 40 inches ; in the more western districts 
dimined by the Darling the average is from 10 to 20 inches. I 
Iiave taken 16 inches as the average fall all over it, and this is 
beyond question under the true amount. Now, upon the best part 
of the drainage, i.e., the western slopes, it may safely be assumed 
that \ of the rainiUl, averaging there about 30 inches, gets into 
the rivers ; upon the flatter portions this proportion would be less, 
but in order to make allowance for this, and for the effects of 
evaporation and be quite within the quantity of water which must 
run off the land, I have assumed that only part of the rain&Jl 
veaches the river. 

At Bourke the Darling is said to be 60 yards wide. I have 
assumed it to be 200 fee^ and that instead of the contraction in 
its channel below the water surface, it has a rectangular section. 
Its velocity when in flood, 32 feet above siunmer level, has been 
carefuUy measured and was only two-thirds of a mile per hour, 
though it has been said that in contracted parts of the river lower 
down it sometimes flows 1^ mile per hour. I believe the smaller 
measured velocity to be the more correct, but in order here again 
to make full allowance I have assumed the velocity to be one mile 
per hour. And I find that after making these allowances, in 
mrhich you will observe that I have assumed the current to be 
more rapid and the river considerably more capacious than it 
reaUy is, while at the same time I have taken the available rain- 
fall at only 2 inches, I find that in order to carry off this 
small rainfidl the river would have to be 100 feet deep \ that is, 
that it would, in order to carry off the rainfaU, have to flow as a 
o 
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solid stream of water 100 feet deep and 200 feet wide, at the rate 
of 1 mile per hour, without any cessation throughout the year. Kow, 
we all know that the Darling not only does not flow in such 
volume even in the wettest season, but that in a year of average 
rainfall, such as I have assumed, it is not navigable for more thui 
about six months, and even then does not carry one-third of the 
water shown above, and that in summer it is very low, and per- 
haps stops running. What then becomes of the rain-water 1 A 
large part of it must do, as it is known the waters of the Barooo 
and other rivers do, viz., sink into the ground, to flow at some 
lower level 

These considerations point to an inexhaustible supply of water 
from wells, and we cannot be surprised that so many wells have 
been made and found to confirm the ideas here presented, and 
there can be no doubt that beneath the surface of our flat country 
there is an unlimited supply of good water. 

It may be objected to the foregoing statement that one-half 
of the Darling watershed is so flat that very little, if any, water 
runs to the rivers, and therefore it is not fair to. include it in the 
estimate. But even if this were true, and I do not think it can be 
proven, yet it must be admitted that it is over this flat country 
that so little rain falls; and if the drainage be confined, for the sake 
of argument, to the western slopes, where the land has a consider- 
able fall, it will be necessary also to take the rainfall of this dis- 
trict, which is at least double of that assumed for the whole basin, 
and the area of these western slopes amounts to fully 100,000 
square miles, so that the water estimated would come to the same. 
It should be remembered that the rainfall I have used is not that 
of what may be called a wet year, but simply an average year. 
What then must be the quantity of water in a wet season which 
finds its way underground to some outlet? 
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SECTION B.— CHEMISTET AND MINEEALOGT, and by 
amalgamation with Section C, GEOLOGY AND PAL-Sl. 
ONTOLOGY. 

U MAY, 1879. 

The following gentlemen were elected to serve on the Committee 
for the ensuing year: — ^Mr. Diign", F.C.S., Chairman; Mr. 
M*CuTCHE0K, Honorary Secretary; Messrs. E. Hunt, F.G.S., 
Haxrie Wood, C. S. Wilkinson, P.G.S., and S. L. Bensusan. 

Mr. Bensitsan presented sereral mineralogical specimens, 
gold and silver bearing ores, and a sample of metalhc copper 
finehr disseminated through serpentine, from New Zealand. 

mr. Sleep presented some nne copper ores from Cloncurry, 
Queensland, for the Society's cabinet. 

11 JUNE, 1879. 

Mr. Dixon, P.C.S., in the Chair. 

Mr. GiPPS exhibited some specimens of fossils from the Cape 
Hawk Barrier Eeef . 

It was resolved that Mr. Wilkinson be requested to act as 
Curator for the Society's cabinet connected with this Section. 

9 JULY, 1879. 
Mr. Dixon, F.C.S., in the Chair. 

A letter from Mr. Wilkinson, consenting to act as Curator, 
was read. 

Pbopebsob LrvEBSiDOE, on his return from Europe, exhibited 
some improved forms of Bunsen and other gas-burners, examples 
of nickel-plated chemical apparatus, specimens of metallic po- 
tassium and sodium, and a series of beautiful crystals of some of 
the rarer salts. 

IS AUGUST, 1879. 
Mr. Dixon, F.C.S., in the Chair. 

A specimen of blende containing gold at the rate of 54 ozs. 

Ser ton, and of Kupfernickel in serpentine, was exhibited by 
fr. Dixon. 

Professor Liyebsidoe exhibited some further interesting 
novelties in chemical apparatus, including sets of gramme weights 
in rock crystal, from the kilogramme downwards ; and copies of 
the plan and elevations of the laboratory at Owen's College, 
Manchester, together ynth. working drawings of some of the 
fittings. 

The remaining meetings for the year lapsed. 
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SECTION D.— BOTANY. 
No report. 

SECTION E.— MICROSCOPICAL SCIENCR 

MONDAY. 7 APRIL, 1879. 

Ths prelimmaiy meeting for tlie Besaioii. The Bev. G-. Murtui 
was voted in the Chair. 

The minutes of the preTioua meeting were read and caMfirmad. 

A ballot was taken for the election of ofScera for the current 
seBsion, with the following result : — Chairman : Bev. G-. MABsmr. 
Secretary: Mr. P. B. Peblst. Committee: Dr. Mobbib, 
Messrs. H. G-. A. Wright, G-. D. HiBaT» and W. MAcBasnLL. 

It was decided to hold the meetings, as in the past session, on 
the evenings of the second Monday in each month. 

MONDAY, IS MAY, 1879. 
The Bev. &. Mabtct in the Chair. 

Mr. H. SfiABP presented to the Society's cabinet six slides, aa 
follows : — Trana. sect, tongue of native cat, trana. sect, intestine 
of magpie, Bection of kidney (from a child two months old), 
section of nose of Australian native cat, trans, section of medici- 
nal leech, and a slide of various insect scales. 

Mr. n. Shabp exhibited a self-centering turn-table, furnished 
with a wheel and pinion gearing of hia own conBtructKm. 

Mr. W. MAcDoNyELL exhibited a preparation of the mediciiitfl 
leech, showing teeth, &c, ; Mr. Q-. D. IIibst, larva of Mvrme^Mm ; 
lAx, Mabtut, Tetranore^ of Bunae Alga; and Mr. Pbdlbt, » 
transverse section of the tongue of CycloAu gigtm^ atainfid with 



MONDA r, 9 JUNE, 1879. 
The Bev. G*. Mabtot in the Chair. 

Mr. H. A. OiLLiAT preaented five slides, as follows: — 
OUmateaphenia AuttraMs^ from South Beef; Folyaoa, Port Jadk- 
son ; (JkoBlmniiim chartanun ; scales of Ltpitma sagciarina ; and 
spicules of Teihya (sponge). 

Mr. "W. MAcDcof KBLL called the attention of the aieeting to 
a new minecal oil for iUnminatLog puiposea, wkieh had heen 
manufactured under his immediate supervision, and aiyM 
" EuphanercMi." This oil bums with » singufaKrlj white and 
brilliant lidit, and was much admired. 

Mr. G-. I). HiBST read '* Some Notes upon some Obje e t ifea 
recently manufactured by Carl Zeiss of Jena." At the con- 
clusion of his paper Mr. Mimt practically iEuatntad Ae zeMbaig 
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of I9ie ofajectiTes referred to, viz., an ool immendon ith, 
and a water immersion G- of a new construetion, on some diffieulfe 
dBaftokm test objecta. 

Mr. Fby eznibited sectiona of fungi, and Mr. Mabtdt sections 
of limoatonB. 

The Ber. G. Mahtih in tJie Chair. 

Ibr. G-.D.HiBflT read an extract from a letter received from Mr. 
H. Sharp, commenting on the excellent performances of a tVt^ 
immersion objective just received from Mr. ToUes of Boston. 
Mr. Hirst exhibited a piece of accessorj apparatus in the form 
of a mechanical finger, which he had made and adapted to his 
instrument. 

Dr. MoBBis exhibited some slides of local DiatomaceiB, viz., a 
variety of Actinacychu and Coscinodiscut radiaUu, 

Mr. H. O. Waijjxr exhibited the palate of a slug, and some 
mosquito larvae, and Mr. Fedlet a series of slides representing 
tiie tj^elottomiUou9 polyzoa of Port Jackson. 

MONDAY, 11 AUGUST^ 1879. 
Mr. H. a. A. Wbight, M.B.C.S., in the C9uar. 

Mr. G-. D. HrRBT read a note on Uozoon canademe^ the 
gigantic foraminifer of the Lauren tian limestone rocks, and 
exhibited drawing of sections of the same. 

Mr. PxDLST read a paper b j Mr. H. Sharp '' On a comparative 
trial of TuUes's iS^th olgective, with one of Zeiss's ith oil im- 
mersion objectives." 

Mr. W. MAcDo37irsLL exhibited slides of scales and feathers. 

MONDA r, 8 SEPTEMBER, 1879, 

The Bev. G. Mabtik in the Chair. 

Dr. Morris exhibited preparations of carsin and creatine, under 
the polariscope. Mr. De Libba exhibited several slides of pkort 
hairs. 

« 

MONDAY, 13 OCTOBER, 1879. 
The Bev. G-. Mabtik in the Chair. 

Mr. G. D. HiBST exhibited a new and very effective tadpole 
trough. 

1^. B. B. Bead exhibited the proboscis of Macrosilia cluentius. 

Dr. MoBBis called the attention of the meeting to a hemis- 
pherical lens for immersion sub-stage illumination. 

Mr. Fedley exhibited specimens of double-stained prepara- 
tions, and described the process. 
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Mr. T. E. Hewett exhibited a seriee of beautifully prepared 
slides of parasites, &c. 

Mr. HiBST (for Mr. Gilliat) exhibited a large and Taluable 
collection of Poljzoa, from Fort Jackson (50 slides). 

Dr. Morris and Mr. Sharp undertook a comparatiye trial, to 
ascertain the relative advantages of illumination bv means of 
Wenham's Beflex Illuminator, or Abbe's Hemispherical Immer- 
sion Illuminator, for the resolution of difficult test objects, from 
which it appeared that the Beflex Illuminator yielded a rather 
better result, but that Professor Abba's hemispherical lens was 
much easier of manipulation. 

MONDAY, 17 NOVEMBER, 1879. 
Mr. H. G. A. Wrioht, M.B.C.S., in the Chair. 

Dr. Morris called the attention of the meeting to a solution 
of chloride of cadmium in glycerine, in the propcurtion of 25 per 
cent, as a substitute for the oil of cedar usea with Zeias^s oil 
immersion lenses. This compound, when used for the immersion 
of the objective and the attachment of a imall hemispherical 
lens in the place of an achromatic condenser in Dr. Morris's 
hands yielded the most gratifying results on a slide of a very 
small and closely striated species of i\r. rhombaides, which could 
not be satisfactorily resolvea with the cedar oil. For the chloride 
of cadmium and glycerine, Dr. Morris also claimed that it 
improves the performance of ordinary immersion objectives when 
substituted for distilled water, and that, unlike the oil of cedar, 
the slides require no special preparation, as the fluid does not 
act upon any of the varnishes or cements ordinarily used in 
mounting. 

Mr. T. E. Hewett exhibited and described a new form of 
dissecting microscope of his own construction. This instrument, 
which was much admired, is of an •exceedingly steady form, and 
is fitted with a concentric rotating stage ; me lenses, which are 
an adaptation of the plano-convex doublet of Sir John Herschel, 
give a large field and satisfactory definition. 
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Notes on some recent Objectives manufactured by 

Carl Jeiss, of Jena. 

By G. D. Hirst. 

[^Read before the Microecopieal Section, 9 JutUf 1879.] 

It is likely that there ore law present who are not acquainted 
with Zeiss's objectives ; they have frequently been exhibited at 
our meetings, when their fine definition and great resolving 
power on different tests has been much admired. Several of us 
have specimens from |in. and higher in our possession, 
and have proved how eminently fitted are they, no less for the 
general requirements of the microscopist than for work on obsti- 
nate diatoms. 

It is not, therefore, to enlarge upon the general excellence of 
Zeiss's work that I have ventured to ask your attention for a 
moment to-night ; but rather to bring under your notice the 
result of a tried of two of his very latest and choicest productions. 

Through the kindness of Mr. F. B. Kyngdon I have had the 
pleasure of examining one of Zeiss's latest G immersions, and 
also one of his now celebrated oil immersion ^ths. The latter 
objective is probably the first of its kind that has been sent to 
this Colony. 

The application of oil as a medium between the objective and 
the cover was suggested by Mr. J. W. Stephenson to Professor 
Abbe, who computed the necessary formula, in the practical 
application of which Mr. Zeiss has been most successful. 

You who are already acquainted with the subject will pardon me 
i^ for the benefit of those who might not be familiar with this new 
optical wonder, I state, in as few words as possible, the principle 
on which the introduction of oil as an immersion fluid is applied. 

In the use of high powers there is nothing that requires more 
patience and practice than the application of the collar adjust- 
ment ; even on a slide the cover of which is of known thickness 
and on an object with which we are thoroughly acquainted, we 
have great difficulty in making the adjustment perfectly, and 
having once got it to our satisfaction if we throw the objective 
again out of adjustment we shall seldom bring it back to the 
identical number on the scale on making the correction again 
without referring to the collar. If this be the case with a known 
object, how much more is the difficulty increased when we are 
working on an object with which we are totally unacquainted. 
Considerations such as these impressed Mr. Stephenson with the 
great desirability of constructing an objective in the use of which 
cover correction could be entirely dispensed with. 
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The origin of the correction for varying thicknesses of glass 
covers must be credited to the late Andrew Ross, who showed the 
impflrative neoessitj of oompensating the error arismg from the 
difference between the front of the lens and the thin cover when- 
ever high powers were used. Now if we can suppose a fluid 
having the same refractive and dispersive indices as the glass of 
which the front lens of the objective and cover is composed, the 
end in view will be attained. 

A suitable medium for the purpose was by no means readSy 
found ; it was not until no less than sixty-three different oils and 
thirty other fluids had been tested that it was ascertained tliat ofl 
ol c^ar-wood, though: not absolutely identical with cronnnDL glassy 
was sufficiently so for the purpose, giving perfect results with 
oblique light. With centnd illumination, however, it was im- 
proved by the addition of one-fourth of oil of fennel seed. 

The new oil immersion objective was first made of ^in. focus, 
Zeiss has since produced a -iVin. on ihe same principle, but I have 
not heard of the latter being superior in any way to the former. 

As far as externals go there is nothing in the appearance of 
the new objective to especially recommend it ; the brass-work is 
well finished, but the absence of the screw collar, to which we 
are accustomed in the higher powers, gives it a rather common 
appearance. The diameter of the lenses, with the exception of 
that of the posterior combination, is larger than those of an 
ordinary lens of the same focus. Professor H. L. 
Smith, of America, though he did not take the trouble 
feo take the lens to pieces, speaks of it in an article in the 
American Journal of Microscopy as a three-system objective, and 
states that the front lens is apparently too large for any £o>ut- 
system of equal focus ; but on examining it I find it, as stated by 
the maker, to consist of four systems. The curves of the interior 
combinations appear to be entirely different to any of the ordinazy 
^ths that I have taken to pieces. The lower surface of the third 
system from the front is an exceedingly deep concave ; the corre- 
sponding surface on the water immersion G is slightly convex. 

The angle is extreme — 113° balsam, or larger in the proportion 
of 5 to 4 than a dry objective of 180° air an^e, widoh, as Mr. 
Stephenson observes, renders it extremely sensitive to focusing^ 
and also indicates the highest resolving power hitherto attained. 
It has a very large worlang distance, diat between the front lens 
and object being 0*02, or n^in. 

And now as to its perfonnanoe. Undoubtedly the first advan- 
tage that commends itself is the absence of any neoessity far 
cover adjustment — you have merely to focus down the objective, 
aarange your light, and the best result is at once before you ; but 
alas ! with the departure of one trouble comes ih» advent of 
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another. The easential oil of oedor-wood is as tilin as alookol, 
and runs most vil^y. It ia^ tunfortiuiatelj too, a solvent of most 
<£ the cements usaally employed in fixing the oovers of dry 
moQiits, Brunswick black and asphalt being readily dissolved by 
it. To protect our slides, therefore, we must re-ring them with 
shell-lac varnish or gold-sise. The use of the col, too, will 
always be a serious drawback in general work on objects under 
the oompresBocium, or temporarily mounted on a slip with the 
cover placed loosely over them. It would be difficult or almost 
impossible to change the oil lens for a water or dry one without 
disturbing the object under examination, and in the case of 
temporary mounts, the oil would be sure to run in under the 
cover and spoil the object. 

To obtain the best results from this objective, as is evident from 
the principle of its construction, the objects examined should be 
either mounted in balsam or intimately attached to the cover. 
Objects mounted dry on the slide are but little better exhibited 
than by any ordinary immersion objective of wide angla I have 
a pi«tty difficult slide of ^ Crassinervaij to show the transverse 
ILnes on which, taxes any water-immersion objective I have 
employed to the utmost Many of the valves had hitherto 
refflsted all attempts at resolution ; some of them are attached to 
the cover, others to the slida Every one of the former yielded 
at once to the new ^th, being resolved beautifully from end to 
end ; the resolution was certainly the clearest and most crisp cf 
any I have yet seen of this difficult diatom. The illumination 
was from a high angle, achromatic condenser by Crouch, of 165*. 
Hie lens worked well under A, B, and C eye-pieces, showing 
scarcely any softening under the last ; it breaks down however 
under Boss's F eye-piece, as lines that are clearly seen with the C 
become obliterated under this very deep ocular. The G immersion 
^th is the only objective I have seen that will at all stand this very 
severe test, for though by the application of the F eye-piece the 
outline of the object is softened, yet any lines visible under a 
lower ocular are never obliterated. 

I have a slide of N, sigma^ belonging to Mr. Sharp, of Adelong, 
whidh that gentleman, who is experienced in the resolution ol 
diatom tests, informed me he oonsuiered to be more difficult than 
A, pdluddoy as, with the exception of one abnormally coarse 
valve on the slide, he had failed to resolve it at all, using for the 
puipose Zeiss's water ^in. and ^m, and Powell and Lealand's 
new fonnuk ^in., these objectives having, in his hands, resolved 
the peUudda. I succeeded in sharply resolving with the oil lens 
any vslve on this slide with so little trouble that I anticipated an 
easy job with pMiusida, I prepared a dide for the purpose by 
talong to pieces a diy mount of that diatom, and mounting it in 
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balsam between two thin oovers so that the full angle of the 
condenser could be employed. I have however failed to resolve 
this test, either mounted as stated or dry. It probably requires 
the extremely oblique illumination of the reflex iUuminator to 
successfully resolve it. 

On Podtura the performance of the lens calls for no especial 
remark. The definition of the exclamation marks is fine, but no 
better than the water immersions. There is a good deal of colour 
on this test of a reddish tint, similar to that shown by Zeiss's old 
G's. The field is very flat ; in this respect the lens surpasses any 
I have yet seen of the same focus. 

From the trials I have made of this objective I am convinced 
of its immense power on close-lined objects, and this, of ooursey 
means a power of grasping rays of an extreme angla As it 
pofisesses this capacity, combined with so great a working distance, 
I cannot but think that, where the use of the oil does not present 
an insuperable barrier, the objective will render most excellent 
service. On mineral sections, for instance, the oil would be a 
positive advantage, obviating the necessity for the extreme polish 
required when using other lenses, as the nature of the medium 
prevents the breaking up and diffusion of light by rough surfaces 

I would add a word in reference to one of Zeiss's latest water- 
immersion (G) ^ths received with the oil lens. My own G by this 
maker was made about three years ago, and the present objective 
is one of his best and latest of that class. Zeiss has certainly 
lately improved the finish of his brass-work ; in this respect there 
is nothing now left to be desired. He also now makes the nose- 
piece of the objective of German silver or some white metal, 
which vastly improves its appearance, and is besides better when 
working with fluids, as the lacquer on the brass suffers in time. 
The new immersion G has the same water angle as my own — 
viz., 108* — but the scale for cover correction is different ; mine 
ranges from 7 to 17 divisions on the collar, which is equal to 
adjusting for covers from *003 to *007. The new G ranges from 
10 to 23 divisions on the collar, equal to covers from -004 to *009. 
The adjustment for the increased thickness is imdoubtedly an 
advantage ; but it is a pity Zeiss did not give the new lens a 
range back to *003, as many bought slides of tests have covers of 
that thickness. In resolving power there is nothing to choose 
between the new G and my own ; they are both fine glasses in 
this respect) and will show every possible test that their aperture 
is capable of. I made many trials of both on N. Crasamerva^ 
and any lines visible in the one could be seen by the other. On 
the Podura scale the new lens was the most achromatic — ^the 
markings were quite black ; in my own they are sli^tly red. 
Zeiss appears to have succeeded with his new water ^in. 
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in eliminating the colour slioini by his older objectives without 
impairing their marvellous definition.' They are wonderful 
objectives, espedallj when their cost is considered, which is less than 
one half o£ what Powell and Lealand charge for their new formula 
^th, and to which they are equal in every respect, except a slight 
inferiority in resolving power, and even that only becomes apparent 
on a test of extreme delicacy such as A. pellucida ; indeed I 
see no reason why Zeiss should not be able to extend the angle 
of his water lenses to a deffree or two more without materially 
iiicreaidBg their cost, and lley would then in eveiy leepect eq Jl 
their far-famed London rival. 
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Notes upon Tolles's duplex front one-tenth immersion 
objective, and of a comparative trial of the same 
with Zeiss*s oil immersion one-eighth (No. i8), by 
both obHque and central light. 

Bt H. Shabp. 

llUad before the Mteroeeopicat Section, 11 Augtut, 1879.] 

Havino a few weeks ago received from Mr. Tolles, of Boston, a 
tVth objective on his most recent formula and construction, it 
has occurred to me that a detailed account of the performance of 
this justly celebrated lens may be acceptable to those microscopists 
who are interested in the improvement of the highest class of 
objectives by our best makers. 

This objective was made to my special order, occupied one month 
in construction, and was completed on 5th of May last ; it has an 
air angle of 180" and a balsam angle of 100°, and works either 
dry, immersion with water, or immersion with glycerine, without 
change of front, the corrections for the different fluids being most 
perfectly accomplished by the use of the screw collar. It is a 
duplex front or four system objective, and the screw collar has an 
unusual range of position, and the magnifying power varies con- 
siderably according to the position of the collar ; when set for 
dry imcoveredf i.e., with the lenses at their furthest separation, the 
power (on Crouch's stand) with A eyepiece does not exceed 460 
diameterSy while when the combinations are closed, in which position 
the objective is adjusted for glycerine and cover 008" to 009", the 
power with A eyepiece is quite 540 diameters ; with water immer- 
sion and covers from 004" to 008" the power is 470 to 500 
dia/meters. 

Used dry the performance of this glass in clearness of defini- 
tion is unsurpassed by that of any dry high power I have ever 
used ; a Seibert's dry i^th of medium angle 135" which I have 
gives a slightly flatter field and greater working distance. Ck>m- 
pared with Powell and Lealand's new formula Jth with their dry 
front, the Tolles has greater working distance, ia more achromatic, 
gives superior definition, and in flatness of field is not inferior, 
although the Powell and Lealand has a separate front and the 
Tolles has not. 

The Tolles (dry) will correct and work through a cover gauged 
007" provided the object is adherent to the cover, but has hardly 
any working distance for focusing into an object which has any 
thickness, with covers 004" and 005" ; there is good working 
distance if the object is not very thick or in a celL 
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'With water immersioDy and wiih. ^ther ohliqiie or central lights 
IB molving power, deamess and brilliancy of definition, and 
e ato a ufdiM ury pmmtraHony this ^ih of Tolka is unequalled by any 
water immersion objectiTe I kaTe yet seen, not excepting Powell 
aofed Lailand's new formula ^th and Zeiss's best water immersion 
obJBctiyeB of wide angle (|y iS, and iV)- Notwithstanding its 
eztveme an^e, and that its working distance is shorter than that 
of Zeiss's lenses of equal power, its penetrating power is astonishing^ 
fior while the actual focal plajie is shown with the most intense 
and perfect definition^ parts lying far below the focal plane can be 
wall seen without change oi f ocu& In flatness of field or marginal 
dafimtiQn this glass is not any better than Zeiss's ^th or Powell 
and Lealand's ^th. In all wide-angled objectiyes which I have ever 
seen this appears to be their wodcest pointy and the one where 
there is most room fat improvement, though perhaps improvement 
in this point is scarcely necessary, as these lenses are mostly em- 
ployed upon very minute oligects, or points of minute detail in 
larger ones, and the central portion of the field is that which 
vBoeives the close scrutiny of the observer ; and we shall probably 
naver see high power lenses of 180** angle giving flatness of field 
equal to a perfectly corrected ^ of 75° to SO*". 

With glycerine immersion the ToDes -^isih performs best with 
extremely obHque light ; with central and moderately oUique light 
the definition though good is not so crisp and brilliant as with 
water, but on babumed objects with light of that extreme obliquity 
which can only be obtained by the use of immersion illuminators, 
the resolving power with glycerine is, to quote Mr. ToUes, stronger 
and goes a *' notch or two" farther than with water. 

With this ghkss, glycerine immersion, Wenham's reflex and 
lamplight, I can now easily resolve (into striie) the most attenuated 
valvcB on a particularly hard slide of a peOueida in balsam given 
me by Mr. HirsL 

In point of external finish and medianical perfection this 
dbgective certainly excels any I have ever seen of any maker, the 
movement of its screw collar is of that exquisite smoothness only 
found in the most perfect workmanship, and the objective must 
he considered a masterpiece of oonsammate optical knowledge and 
manipulative skill, andfully sustains the high repntationof its maker* 

Throng the kindness cdE Mr. P. B. Kyiogdon, I had the pleasure 
hnt week of tr3ring one of Zeiss's celefara^ed oil immersion -^th 
objectiveB, its owner having sent it to me by post^ to tiy against 
my Tdles' i^ih,and I spent two evenings in a most exhaustive trial 
of the two ^optical giants," both with oUique and central lighl 
Am thia oil immersion objective has been already shown to mem- 
bers of the Society at one of the Microscopic Section meetings, 
and its principle at constmcticii aUy explained, and its perfor- 
ahownby Mr* Hizst^ I wiU ooJy mention that its air angle 
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(ISO"*) is the same as the Tolles, but its balsam angle of 108* is ix| 
excess of the latter hj S", I am by no means clear about the 
real meaning of ^* balsam angle," only that cceterit parihus greater 
balsam angle gives greater resolving power. 

In the trial of these glasses I used the following tests for 
oblique light : — P. angviattt/m S, gemma^ P. /aaciola and Niiz- 
chia sigma^ mounted dry, and Ainphipleu/ra pMucida in balsam, 
illumination by an ach. condenser of 160° angle, Wenham's reflex 
in immersion contact with slide by means of glycerine, and the 
concave mirror only. I was quite prepared to £iid the oil lens a 
diatom-smasher, and fully expected it to beat the Tolles by oblique 
light, and I must admit that the German giant beats the American, 
if they were race horses I should say by about half a length. 
On angvlatv/m with the deepest eye-piece at my command (a D) I 
could see no difference, both glasses behaving splendidly, and 
giving such brilliant definition under the D eyepiece that it seemed 
to me they could work comfortably up to 3,000 diameters. 

S. gemma On this diatom the oil lens had decidedly the best 
of it, showing the object with a richness and beauty that I never 
saw before, the Tolles showed the beading wherever the Zeiss did, 
but the 8tyh of the latter was superior ; this superb peiformance 
was only on valves closely adhering to the cover ; on valves not so 
adhering, the oil lens had no advantage that I could detect ; witih 
concave mirror and bull's-eye, the substage being removed, both 
glasses beautifully resolved the beading on good valves of S. gemma. 
P. fasciola was beautifully resolved by both lenses, resolved in 
the true sense of the word, t^e markings not being shown merely 
as squares or checks, but clearly as head8, I must, however, state 
that my slide of fasciola is rather an easy one ; on this diatom 
the Zeiss had sHghtly the advantage. 

Nitzchia Sigma, dry. This slide is by far the most difficult 
test object (to me) I possess, and until I got the Tolles i^-th resisted 
all my efforts. I tried P. and L.'s ^th and Zeiss' ^th, and 
Zeiss's ith, iVth, and -gV on it without seeing the ghost of 
a marking ; with the Tolles I can see the stris with 
certainty on about one-fourth of the valves on the slide ; 
on these the oil lens shows the strisB more easily, and on 
some of the other valves shows weak washy-looking lines where 
the Tolles shows nothing. This diatom in balsam yields easy 
resolution with the reflex illuminator, but this accessoiy when 
used on dry nuyumJted objects does not accomplish any more in my 
hands than a wide angle condenser, though on objects in balsam, 
when used with glycerine between it and the slide and with im- 
mersion lenses, it goes far beyond any other mode of illuminalion 
that I have tried. 

On the above tests I used the Tolles with water immersion. I 
now put the slide of pdhicida (in balsam) on the stage, and a 
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drop of glycerine on the point of the objective, and removing the 
achromatic condenser slipped the reflex into its place, and in a 
couple of minutes had a valve of peUticida striated distinctly 
almost from end to end, and then carefully hunted the slide all over, 
but not a valve or fragment of a valve could I find which could 
defy the Tolles ; many of the valves were almost as colourless as 
water and the strisB appearing quite dark by contrast ; no fanciful 
resolution of weak or spurious striation, but lines as clear and 
distinct that any person of average eyesight could at once see 
them quite hard and distinct with D eye-piece, the valves with A 
eye-piece having an almost iridescent appearance from the extreme 
closeness of the lines, which under 1,500 diameters appear to the 
eye about like the Yi^" lines of a stage micrometer. 

On removing the Tolles and putting on the oil lens without 
change of illumination, the latter showed the strisB wherever the 
^Vth did, but though I changed the glasses several times I could 
not say decidedly that one was better than the other ; both 
objectives happened to centre exactly alike, an object left in centre 
of field of one appearing exactly in centre with the other. I 
could only have decided with certainty which glass was the best 
on this diatom by means of very deep eye piecing ; I left off, 
however, with an impression that I could see strise with the Zeiss 
a little nearer to the extreme ends of the valves than with the 
Tolles. On the whole, therefore, the German glass with oblique 
light exhibits a resolving power on diatomaceous tests somewhat 
greater than the American, and for any one making a special 
study of the ultimate structure of the siliceous valves of diatoms, 
an objective on the oU immersion principle would be the best 
instrument at present procurable in the world. 

With central light the performance of the oil lens though good 
is quite eclipsed by that of the Boston objective, the definition 
and brilliancy of the latter being very superior; in point of flatness 
of field and marginal definition they are about equal. 

On podura scale the oil lens showed rather more colour than 
the i^th and the markings were not so crisp and sharply defined, 
and the same superiority on the part of the Ath was observable on 
other insect scales and also on organisms in water. For obtaining 
perfectly central light I used the ach. condenser with the smallest 
aperture of the diaphragm behind its lenses, and a thin brass cap 
with a central aperture of ^o~th diameters over the lenses. On P. 
/brmosum with condenser as above the Tolles glass gave the best 
view, though the difference in the two glasses was much less 
apparent than on the insect scales. On angtdatum I obtained 
resolution with both objectives in a style I never saw before, viz., 
into distinct and brilliant beads, not merely dots, cross hatchings, 
or hexagonal spaces, but real genuine beading, like that which is 
so easily obtained on F. formosum. This resolution which I 
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fint got with, the ToUes objeotiTe I obtain by the uae of the adu 
•ondenaer with imalleet aperture of diaphragm and perforated 
d^p aocunitely centred, but instead of having the image of ^e 
lamp flame exactly in the optical axis I uidine the mirn»' so aa te 
lUmninate one side of the field more than the other (the li^it 
being then very alightly oblique) ; with this illumination a good 
well marked ang^d(Uum is idiown as above described, the beads 
looking like minute hemispherical rabies ; the oil l^is does the 
same if possible even better than the Tolles, the slight obHqmty 
of the light suiting the oil lens better than when perfectly central, 
but my Zeiss water immersion ^th and iV^ ^th same illumination 
only diow the markings as black or brown dots, which appear 
almost flat like ink dots on paper, the A th and the oil lens showing 
them in unmistakeable reli^ In working distance the oil lens 
has the best of the i^oth as it works when in fbcub at about twiee 
the distance of the latter ; this veiy ample working distance is 
however in the case of the oil lens rather a disadvantage, as it la 
more troublesome to keep the thin fluid in suspension betweoi 
lens and cover than if the working distance were shorter. 1 
found that ordinary gum arable solution afforded perfect pro- 
tection against the solvent action of the oil of cedar on the 
varnishes and cements used for fixing the covers of objects. One 
advantage the oil lens possesses over all other high power lenses, 
is in not requiring any correction for varying thickness of cover — 
this saves the observer a great deal of trouble. The Tolles tV^h is 
very sensitive to its collar correction either dry or immendon. 
and has a very decided ^* best point " with any given cover. 

Mr. Tolles has lately constructed a ^th which works four waya 
with same front, viz., dry immersion with water, glycerine, or oal 
of cedar; and he varies his formulie of omstruction to suit the 
specific wants of the purchaser of any objective. His objectives of 
180"* air angle he makes with balsam angles from 90* to 110"*. 
In ordering mine I asked him to combine in as high a d^^ree as 
poBBible resolving pow with good central light petf onnuioe, &ir 
working distance and good performance when used dry, and I 
have every reason to be satisfied with the execution of the order. 

I have written to Mr. Tolles for particulars concerning the con- 
struction, moc^o^wroTM^t, and price ofhisnewimmersionilluminator 
styled *' Tolles's Semi-cylinder or Traverse Lens," which is stated 
to be superior to Wenhiun's Keflex for ultra obHque illuminatron, 
as it gives illumination at any angle of incidence and meaawrn the 
angle at the same time up to nearly 90° with the optic axis of the 
microscope. 

When I have obtained the information from Mr. Tolles I wifl 
aoqnaint the microscopists of our Society with the particolaia ; 
and I hope, at no very distant date, to be able to show thia i^tii 
objective and its performance at one of our meetings. 
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An improved Dissecting Microscope. 

By T. K Hewett. 

[Read be/are the Mieroacopicai Section, 17 November, 1879.] 

In designing the microscope now exhibited, I proposed to make it* 
serve three purposes : (1) general use in mounting, (2) dissecting 
(3) the arranging of diatomace« in groups. I beUeve it will be 
found to fulfil these conditions in a very satisfactory manner. 

Although light and not inelegant in appearance, the instrument 
weighs 3^ lbs., a by no means unimportant feature, since the greater 
part being in the base, it is less likely to be displaced from a fixed 
position when in use. 

It is 4 1 inches in height, the base is somewhat ovate, and mea- 
sures 4^ by 5J inches, and is fitted with concave mirror having 
the usual motions. 

The standard carrying fixed stage screws into base, is cylindrical, 
and has fitted within it the rackwork, which is of sufficient length 
to focus a 4-inch objective. 

Attached to rackwork is an arm having at one end an opening 
I inch in diameter, which is fitted with the power provided, and in 
which any objective may be conveniently placed. 

The fixed stage is the same shape and size as base, and has a 
revolving plate (suggested by Mr. Pedley as a great aid in group- 
ing diatoms). Attached underneath and centrally is a short piece 
of tubing into which slides another piece for carrying ground or 
blue glass diaphragms, &c ; this admits of revolving the stage 
without disturbing the illumination. I have found the simplest 
illuminator for artificial light to be a disc of pale blue glass known 
as Hogarth's blue, one side of which is ground with fine emery. 

The clips for holding object-slide, together with handle for 
revolving stage, are easily detached, when there is a clear stage- 
room of 4 inches diameter for use of dissecting trough. 

Perhaps the most important feature is the power provided ; it is 
known as the plano-convex doublet of Sir John Herschel, and 
consLsts of two plano-convex lenses of equal focus, the convex 
sides being in contact, and the eye and object opposite the plane 
sides. By this arrangement chromatic and spherical aberration is 
nearly destroyed, and a large and almost flat field is the conse- 
quence. I believe it has been seldom, if ever, applied to micro- 
scopes ; my only knowledge of its practical use is at the Observa- 
tory, where Mr. Kussell has used it for telescopic purposes. Upon 
mtSring up one for that gentleman I was struck with its value for 
simple microscopes. 
It 



186 REPORTS FROM THE SECTIONS. 

The one exhibited is about equal to a single lens of |-inch 
focUs, and is not very inferior to an achromatic objective^ over 
which it possesses very decided advantages for our present purpose 
from the fact that its working distance and field are greater ; it has 
an actual field of ^-inch and a working distance of |<inch, and 
as diatoms as small as Bhwnboides may be easily recognized, its use 
mounting is apparent. 

I find that when one-third of the rays are shut out by a suit- 
able diaphragm the definition is sharper, but as this limits the 
field I have preferred in this case to omit it. 
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SECTION G.— LITERATURE AND FINE ARTS. 

The first meeting of the session was held 2nd April, when 
Mr. E. L. MoNTEFiORE was elected Chairman ; Mr. Percy K 
Williams, Hon. Secretary; and Messrs. G. A. Morrell, Ludovico 
W. Hart, A. L. Jackson, and E. Du Faur, Members of Com- 
mittee. The future meetings of the Section were fixed for the 
last Friday in each month. 

FRIDAY, SO MAY, 1879. 
Mr. MoNTEFiORE in the Chair. 

The Chairman read a paper entitled "Art Criticism,'' and ex- 
hibited the journal of the explorer Sturt, kept during his last 
journey. A fine work on the hot springs of New Zealand, con- 
taining autotypes of that remarkable scenery, with letter-press by 
Dr. Hochstetter, was laid on the table by the Chairman. 

Amongst other works of art exhibited was a pen and ink drawing 
by Mr. Montefiore, from the picture by Gabriel Max, known as 
St Veronica's pocket-handkerchief. 

FBIDA r, S7 JUNE, 1879, 
Mr. Montefiore in the Chair. 

The Chairman exhited a very rare edition of the Fairie Queen, 
" Disposed into XII Bookes Fashioning Twelve Morall Vertues," 
published in London, 1609. 

Mr. L. W. Hart read a paper on " The Black Forest," descrip- 
tive of the manners and dress of the peasantry and of the 
wonderful scenery of that country. 

FRIDAY, 25 JULY, 1879. 
Mr. Montefiore in the Chair. 

Several old engravings were laid on the table by the Chairman, 
including the " Jugement de Paris" by Vanderwerf, " Al Filosofo 
Menipo" of Velasquez, " Dido and ^neas," and a landscape by 
Woollett. 

Mr. Percy K Williams called attention to a book published 
by Chatto and Windus, containing facsimile reproductions of 
some among the more noticeable of the artistic works of the late 
poet-artist William Blaka 

Mr. Williams read an essay entitled " Eccentricities of the great 
Masters of the 14th and 15th Centuries," illustrating the domestic 
life, manners, and customs of the early fathers of art in Italy. 
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FRIDAY, 29 AUGUST, 1879. 
Mr. MoNTEFiORE in the Chair. 

A valuable oollectioa of original etchings by Edwin Landseer 
was laid on the table by Mr. Montefiore, who read an exquisite 
little poem written in commemoration of that artist by J. Temple- 
ton Lucas. 

The Chairman read the fine speech delivered by the Bishop of 
Peterborough, at the sixty-foiirth anniversary of the Artists' 
Benevolent Institution. 



No quorum. 



FRIDA r, 25 SEPTEMBER, 1879. 



FRIDA r, SI OCTOBER, 1879. 
Mr. Montefiore in the Chair. 

A paper was read by Mr. J. Trevor Jokes, on the "Expressions 
of the Emotions of the human Face." Mr. Jones illustrated his 
paper with impromptu sketches. The first diagram showed the 
position of the bones, and the second represented the various 
muscles. All the passions were illustrated in turn, showing what 
efiect they caused on the different muscles. 

FRIDA r, 28 NO V EMBER, 1879. 
Mr. Montefiore in the Chair. 
This meeting was adjourned luitil 5th December. 

FRIDA Y, 5 DECEMBER, 1879. 
Mr. Montefiore in the Chair. 

Mr. John Plummer read a paper on art, entitled " Some prin- 
ciples of ornamental design, illustrated by an ivy leaf." The 
students of the Academy of Art were present by spedal invitation. 

Mr. Plummer commenced the paper by relating the history of 
his early career as an art student, and displayed his first drawing^ 
in perspective, and studies from nature and the round. Mr. 
Plummer then exhibited various diagrams showing the ivy lea£> 
and a number of designs constructed from its outline. 
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Art Criticism. 

By E. L. MONTEFIORE. 

ISmid before the LUeraiure and Fine Art Section, 80 May, 1879.] 

The conflictmg opinions which I have heard expressed in this 
room as to the merits of the various pictures which adorn its walls 
suggested to me the idea of saying a few words upon art criticism 
in general, not with the view of obtruding opinions of my own in 
any way, but of showing how opinions on works of art may differ, 
according to the different standpoints taken up by the observer, 
and of promoting a little pleasant conversation by interchange of 
thought on the subject. It has been said by an eminent arL 
writer that it is an a?sthetic fact that no two men ever " saw the 
same appearance in any object whatever." What men will see is 
determined beforehand by very complex conditions of faculties, 
experience, and education. What pleases us best is that which 
gives evidence of the qualities we most admire and approve. 
Some men base their opinions upon form, some on colour, some on 
composition ; some think that sdl these should be subordinate to 
accuracy of drawing, and so on. It is, however, a well-known 
fact that human nature is rather inclined to condemn than to 
praise, to look for faults than to seek for beauties — that if a 
picture or a statue be deficient in some special quality upon which 
we base our judgment, we are apt to condemn it in toto. I 
think it may be safely said that few of the writers of the art 
critiques which appear from time to time in our journals form 
their judgment from previous education and study. They are, no 
doubt, familiar with the names of the great masters of this and 
former ages, and bring to their work a considerable amount of in- 
telligence ; but I believe they are mostly guided by what pleases 
their own particular taste, without regard to any recognized art 
canons, and possess very little of the theoretical knowledge which 
should constitute them trustworthy guides. Unfortunately, too, 
there is a general tendency on the part of art critics in public 
journals to give praise all round as a matter of policy, and thus 
such commendation loses much of its value. It is wonderful how 
a few telling stock phrases take the place of profound judgment 
and go down with the mass, who prefer to be led by other people's 
judgment rather than to exercise their own. It has been asserted 
that fewer qualifications are required by Parisian art critics than 
by any other writers for the French Press, and yet that the art 
criticisms in some of the Prench papers are perfect masterpieces 
of the kind of writing I have referred to. I do not, however, hold 
with some that a knowledge of art is indispensable in forming an 
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opinion of a work of art, any more than a knowledge of cookery 
is indispensable to form an opinion of a good disL We all know 
what pleases our palate and what pleases our eye. Were &n 
artist's fame to be solely dependent on the judgment formed of 
his works by other artists, he would sometimes come badly off. 
Artists as a rule are not the most lenient critics upon the works 
of a brother artist An amusing instance of this is mentioned by 
Hazlett. A friend of his, he says, in reviewing an exhibition, had 
mentioned in terms of the highest praise the works of two brothers, 
and he was asked to be the bearer of the work containing the 
critique. Calling afterwards upon one of them, the artist expressed 
some thanks for what was said ; but complained that the writer 
had fallen into a very common error of confounding his pictures 
with his brother's. " What is said of me," he remarked, " is all 
very well ; but here," turning to the eulogistic remarks upon his 
brother's works, *' this is all in allusion to my style ; this is all in 
reference to my pictures ; this is all meant for me." Not satis- 
fied with the glowing eulogiums on his own works, he insisted on 
appropriating those on his brother's also. Whatever appeals 
direct to the senses can be appreciated by any one, whether he be 
peer or peasant, in different degrees. It needs not the eye of a 
painter only to appreciate what is beautiful in form and concep- 
tion ; although there can be no doubt that his artistic knowledge 
may detect faults or see beauties which, with the uninitiated, 
would pass unnoticed. 

As illustrating differences of opinion, I have heard some woidd- 
be art critics aver of Corbould's " Lady Godiva " that there is 
nothing in it to admire, whilst others have been as loud in its 
praises. May it not then be fairly assumed that there are points 
in it to condemn and points to admire, and that it is neither 
deserving of indiscriminate praise nor indiscriminate censure? 
Probably in the one case the observer judged of the entire work 
by Godiva's heavy charger, or by the anatomy of the principal 
figure, which did not please him ; or, being a very close observer, 
he may have remarked that the tower in the background was 
slightly out of the perpendicular. On the other hand, these ap- 
parent defects were doubtless lost sight of in admiration of the 
brilliant colouring, beauty of composition, and high finish I may 
here give the words of an experienced critic in the Art JaurfuU 
in reference to this picture : — " Edward Henry Corbould's * Lady 
Godiva,' riding forth, clothed with chastity, is full of detached 
beauties, but does not, on the whole, convey a satisfactory impres- 
sion : to use a paradox, it would have been a better picture had 
it been worse painted." I hold in my hand an autograph letter 
sent by the Princess Louise — who, by-the-way, was a pupil of his 
— ^to Mr. Corbould, on the completion of this picture, which may 
be interesting my hearers. Take, again, my friend Mr. Du- 
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Paur's fine paintizLg of the * * Tribute Money. " Whether it be an ori- 
ginal Bubens or not, most people will acknowledge it to be a very fine 
work ; yet there are those who would condemn it in consequence 
of the plebeian face to the right, ignorant of the fact that many 
of the old masters were in the habit of introducing into their 
pictures the portraits of their patrons; hence, no doubt, the 
head in question, which in its type and character difiers entirely 
from every other head in the picture. Amongst our water-colour 
drawings may be seen a cattle-piece by Brittan Willis, acknow- 
ledged to be one of the best cattle-painters of the day. Yet I 
have heard that pictiire condemned because of one impossible 
cow's tail. If we approach the acknowledged art works by great 
masters, either of the ancient or modem school, with the desire 
of finding something therein to condemn, I will venture to assert 
that there are few in which we cannot find some peg on which to 
hang our censure. What does Fuseli, one of the most accom- 
plished and eloquent art critics of the present century, say, in 
commenting on Rubens, the great master of colour : " It was not 
to be expected that correctness of form should be the object of 
Rubens, though he was master of drawing, and even ambitious in 
the display of anatomic knowledge ; but there is no mode of 
incorrectness, unless what directly militates against his style, such 
as meagreness, of which his works do not set the example. His 
male forms, generally the brawny pulp of slaughtermen ; his 
females, hillocks of roses in overwhelmed muscles, grotesque 
attitudes and. distorted joints, are swept along in a gulph of 
colour, as herbage, trees, and shrubs are whirled, tossed, and 
absorbed by inundation.'' What does he say of Rembrandt: 
'* He was a genius of the first class in whatever relates not 'to 
form ; in spite of the most portentous deformity, and without 
considering the spell of his chiaroscuro, such were his powers of 
nature, such the grandeur, pathos, or simplicity of his composition, 
from the most elevated or extensive arrangement to the meanest 
and most homely, that the best cultivated eye, the purest sensi- 
bility, and the most refined taste, dwell on them equally enthralled. 
Shakspeare alone excepted, no one combined with so much trans- 
cendent excellence so many in all other men unpardonable faults, 
and reconciled us to them ; he possessed the full empire of light and 
shade, and of all the tints that float between them ; he tinged his 
pencil with 6qual success in the cool of dawn, in the noonday ray, 
^ the livid flLh, in evanescent twilight, and rendered da/kn^ 
visible. Though made to bend a steadfast eye on the bolder 
phenomena of Nature, yet he knew how to follow her into her 
calmest abodes, gave interest to insipidity or baldness, and plucked 
a flower in every desert." I have been tempted to give this 
somewhat lengthy extract, although not necessary for my subject, 
seeing that it is such an eloquent tribute to the genius of one of 



192 HVOBIB FBOK VBX 8B0KEQMI. 

the greatest masters that ever lived The same critic, however, 
tells us that '^ the female forms of Bembraadt are prxxiigies of 
deformity ; his males, the crippled produce of shuffling industzj 
and sedentary toil." Of Vandyck, he says *^ihB line is balanced 
between Flemish corpulence and English slendemess." Of TitiaxL, 
'< The forms of Titian are those of sanguine health ; robust, not 
grand ; soft, without delicacy." '* Elegance," he says, " was the 
principle of Parmigiano's line ; but he forgot proportion." The 
forms of Caravaggio he describes as '' either substantial flesh or 
the starveling produce of beggary rendered important by ideal 
light and shade." The women of Annibale Carraci are made up, 
he tells us, by imitation or vulgarity ; those of Guido are actresses ; 
of Parmigiano, coquettes ; the women of BafG^elle are either his 
own mistress or mother — ^his goddesses too ponderous for aerial 
forms and amorous conceits; and the females of Titian he 
describes as " the plump, fair, marrowy Venetian race." Michael 
Angelo, no mean critic, attracted by Titian's celebrated picture of 
Dauae, which we have been assured is now in Sydney, lamented 
that that great artist had not studied the antique as accurately as 
he had Nature, in wliich case his works would have been inimit- 
able by uniting the perfection of colouring with correctness of 
design. Whilst speaking of Titian, I may be permitted to repeat 
the following anecdotes, as showing the estimation in which he 
was held by monarchs : — When the pencil fell from his hand, 
Charles V . of Spain took it up, and presenting it to him said, " It 
becomes C«sar to serve Titian." And Philip IV., when he heard 
of the destruction of the Prado, impatiently inquired if the Titian 
Venus had escaped, and on being told that it was safe, replied, 
"Then every other loss may be supported" [Apropos of this 
said Dana^. Without wishing to detract from the merits of the 
work in Mr. Fielding's gallery, I would call attention to the £act 
that Louis Viardot, an accomplished writer on art, in his work, 
" Les Merveilles de Peinture," written within the last ten years, 
in speaking of Titian, dwells specially on this famous painting, 
and describes its exact whereabouts. It is difflcult to reconcile 
this with the assertion of its having been stolen some half century 
before. Since jotting down these remarks I have seen a letter 
from Herr Oresner, the Director of the Koyal Gallery at Dresden, 
which speaks positively of the pictuie being still at the Museum 
in Naples in all its pristine beauty, in the so-called Sala de Cknv 
reggio No. 5.] What says Sir Joshua Keynolds of another 
great artist, Uorreggio : " His colour and mode of finishing 
approach nearer to perfection than that of any other painter ; 
the clearness said transparency of his colouring, which stops 
at that exact medium in which the purity and perfection of 
taste leaves nothing to be wished for." Whilst Fuseli eloquently 
remarks : " Another charm was wanting to complete the round of 
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art — harmony ; it appeared with Antonio Leti, called Correggk)/' 
But to show that £Ault might also be found with his works, the 
same critic tells us " that sensuality personified is the general 
diaracter of his females, and the grace of his children less naivete 
than grimace, the caricature of jollity." Another accomplished 
art critic, Dufresnoy, says : '' His manner, design, and execution 
are all great, though incorrect ; he had a most free and delightful 
pencil, and he painted with a strength, relief, sweetness, and foree 
of colouring which nothing ever exceeded. His design often 
appears lame, and his positions are not always well chosen ; the 
look of his figures is sometimes unpleasing, but his manner of 
sketching the heads, hands, feet, and other parts, is well deserving 
of imitation.'' I would that the students in our own school would 
take example fi*om this master, and would endeavour to acquire a 
thorough knowledge of drawing before atteippting to copy ambi- 
tious pictures ; in fact, would learn to walk before they attempt 
to run- But for Titian one of Correggio's masterpieces of art, 
** The Assumption of the Virgin," in the cupola of the Cathedral 
of Parma, would have been lost to the world. The canons of the 
church condemned the work on its completion, and would pay the 
artLst only half the moderate sum agreed upon for it. Whilst 
Titian, in passing through Parma, was rapturously gazing on the 
work, he was told by the dignitaries that it was not worthy his 
notice, and that it was intended soon to deface it. Titian started 
with horror at the intended profanation, and exclaimed : " Take 
care what you do ! Were I not Titian I would wish to be 
Correggio." It may be mentioned that to this picture Correggio 
owed his premature death. The canons paid for it in copper 
money, loaded with which Correggio had to travel seven or eight 
miles. The weight of his burden, the heat of the weather, and 
the depression of his spirits threw him into a fever, to which he 
succumbed in three days, at the age of about 40. Of Raphael 
Sanzio, the father of dramatic painting, it has been said : '' If 
separately taken, the line of Raphael has been excelled in correct- 
ness, elegance, and energy ; his colour far surpassed in tone and 
truth ajid harmony ; his masses in roundness, and his chiaroscuro 
in efiect. Considered as instruments of pathos they have never 
been equalled ; and in composition, invention, expression, and the 
power of telling a story he has never been approached." The 
same eloquent writer, speaking of Salvator Rosa, says : '* Terrific 
and grand in his conception of inanimate nature, he was reduced 
to attempts at hiding by boldness of hand his inability of exhibiting 
the impassioned, or the dignity of character ; his line is vulgar ; 
his magic visions, less founded on principles of terror than on 
mythological trash and caprice, are to the probable combinations 
of nature what the paroxysms of a fever are to the flights of 
vigorous fancy. Though so much extolled and so ambitiously 
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imitated, his banditti are a medley made up of starveling models, 
shreds, and bits of armour from his lumber-room, brushed into 
notice by a daring pencil." 

The recent action, Whistler v, Ruskin, furnishes us with 
an excellent illustration of how opinions differ upon works of 
art Ruskin, in a pamphlet entitied ** Fors Clavigera," which 
severely criticised the modem school of art, referring to 
Mr. Whistler's eccentric productions styled "Nocturnes" and 
" Arrangements," exhibited in the Grosvenor Gallery, remarked 
that for Mr. Whistler's own sake, no less than for the pro- 
tection of the purchasers. Sir Coutts Lindsay ought not to have 
admitted works into the gallery in which the ill-educated conceits 
of the artist so nearly approach the aspect of wilful impostures. 
" I have seen," he said, " much of Cockney impudence before now, 
but never expected to hear a coxcomb ask 200 guineas for flinging 
a pot of paint in the public face." This was trenchant criticism 
with a vengeance. What said the experts who were called on 
to express opinions on Mr. Whistler's works] Mr. W. M. 
Rossetti, the well-known art critic, " admired them sincerely." 
Mr. Albert Moore, an artist, considered them " beautiful works of 
art" Mr. Wills, dramatic author and artist, considered that they 
were those of " a man of genius ; audi alteram partem Edward 
Bume Jones, the well-known artist, speaking of one of his workjs, 
said "in no sense whatever did it show a complete work of art ;" 
that neither in composition, nor in detail, nor in f onn, had it any 
quality whatever. Another he described as being even " more 
formless ;" of a third, " as not having even the merit of the other 
two." Frith, the RA, said that he did not consider Mr. Whist- 
ler's pictures serious works of art ; there was beautiful colour, but 
no more than could be had on a wall-paper or piece of silk. Mr. 
Tom Taylor, the well-known art critic, considered them only one 
step nearer pictures than delicately tinted wall-paper. When we 
thus see how doctors differ, it behoves us with our untutored eyes 
to be more modest than we usually are in giving our opinionsL 
Baron Huddlestone, in the course of the above trial, repeated an 
amusing anecdote, which, although it may be known to many of 
you, will bear repetition. The counsel for the defence wished to 
produce a picture, by Titian, in Court, to show what was a finished 
work. The Baron thought this was going too far, as he would 
first have to prove that it was a Titian, and referred to the stoiy 
of the "genuine" Titian, purchased by some artists to determine 
the secret of that master's wonderful colouring. On being rubbed 
down the explorers found a red surface, and exclaimed, "Here is 
the secret," but on going a little further with the process it was 
discovered that the red substance was a portrait of George 11. in 
militia uniform. Some of the works of the great Turner, the 
most poetical artist of modem times, have not escaped adverse 
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criticism. Ruskin, one of his most devoted worshippers, described 
Ms '' Snowstorm" as " a mass of soapsuds and whitewash" ; and 
Frith, whilst highly eulogizing his early works, held that his latest 
productions were as insane as the people who admired them. 

The tendency of the criticisms I have referred to shows us that 
^we should not base our judgment on an artist's work by some 
exceptional feature therein, but on its effect as a whole. Whilst 
some revel in colour, regardless of form, others consider that the one 
should be subservient to the other. It is quite certain that in no 
artist's works, however celebrated, shall we find absolute perfection. 
Frequently we are apt to condemn a picture as untrue to nature 
simply because we may not have seen the object from the same 
point of view, or under the same conditions as regards light and 
shade as the artist, oblivious of the fact that Natiire's moods are 
ever varying. We may go out to-day, and the waters of our beauti- 
ful harbour will appear a deep blue ; to-morrow we may find them a 
cold gray. Nothing can be more changeable than mountain forms. 
An art writer describes them as the most unstable in the world, 
except those of the sea waves. A great rough boss on the side of the 
mountain is its principal feature one minute ; the next you cannot 
find it. Seek it as you will you cannot find it any more than if 
the thing had been fairly chiselled away by the hand of a mighty 
sculptor. Rocks alter in apparent shape as the light changes ; a 
wreath of mist creeps stealthily, and shows you a chasm you never 
suspected yesterday ; a sunbeam falls, and a giant crag leaps out 
to bask in it like an eagle from the copse. Clouds can never be 
painted accurately from Nature, seeing that the slowest of them 
rapidly changes ; the most that an artist can do is to take a rapid 
pencil outline and hasty note of colour. Every one of my hearers 
has no doubt seen most remarkable clouds, which if portrayed 
on canvas would be pronounced as utterly unnatiural by those 
who had not actually seen them. 

Many of our best writers will, however, tell you that fine art is 
not a mere slavish imitation of Nature ; indeed, if it were so, what 
should we say of some of the gorgeous landscapes of Claude and 
Turner ? Tiim to the charming landscape by Pyne on the walls 
of the Academy : I doubt if any one of us would consider the 
brilliant colours to the right as true to Nature. Let any one 
attempt to arrange drapery as he may see it arranged in some of 
the noblest works of the best masters, and he will see how much 
is done by the creative powers of the artist. Leonardo has said 
that a looking-glass is the master of painters, and that the way to 
test the excellence of a picture is to set by its side a mirror con- 
taining a reflection of the reality ; yet, as Hamerton observes, 
nobody ever saw in a looking-glass, and it may be safely affirmed 
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that nobody will ever behold in any looking-glass, not bewitched 
by necromancy, such an arrangement of form and line as we have 
in Leonardo's '^ Last Snpper." 

I will conclude with an aphorism from Fuseli, asking you to 
excuse these hastily thrown together remarks, time not having 
permitted me to enlarge on a subject on which 1 feel that so much 
more might be said : ** If mind and organs conspire to qualify 
you for a judge in works of taste, remember that you are to be 
possessed of three things — the subject of the work which you are 
to examine, the character of the artist as such, and, before all, of 
impartiality. All first impressions are involimtary and inevitable, 
but the knowledge of the subject will guide you to judge, first of 
the whole, not to creep on from part to part, and nibble at 
execution before you know what it means to convey; the notion 
of a tree precedes that of counting leaves or disentangling 
branches. Every artist has, or ought to have, a character or 
system of his own. If, instead of referring that to the test of 
Nature, you judge him by your own packed notions, or arraign 
him at the tribunal of schools which he does not recognize, you 
degrade the dignity of art, and add another fool to the herd of 
dilettanti ; but if, for reasons best known to yourself, you come 
determined to condemn what yet you have not seen, let me advise 
you to drop your pursuits of art for one of far greater importance — 
the inquiry into yourself ; nor aim at taste till you are sure of 
justice." 
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The Black Forest: 

From Notes taken by L. Hart, during a tour in Grermany in 1861. 

[Read he/ore the Fine Art Section, 27 June, 1879.] 

The name brings to most minds visions of robbers, murderers, 
impenetrable thickets, dangerous wild beasts, and who knows 
what other horrors. The country is comparatively unknown, and 
therefore more or less unexplored by tourists. It cannot be said 
to have become fashionable, and therefore is supposed to be still un- 
civilized. But when the traveller, either from love of novelty or 
curiosity of any kind, is induced to penetrate this unknown region, 
he is surprised to find much the opposite of what he had expected. 
TbB country is as grand if not far grander than he had imagined 
— ^the wild beasts are simply wild boars, roe deer, and such like 
game. The inhabitants, if somewhat rough from want of frequent 
communication with the outer world, are honest and friendly. 
Villages and farm-houses are met with in every direction, — where 
the forest is thick it is intersected by innumerable paths, fountains 
meet the thirsty wayfarer at every turn, seats placed where mag- 
nificent views are cut out in the forest invite* him to rest, while 
green meadows, rushing torrents, and rocky precipices afford 
such variety as can probably be found nowhere else — not even in 
Switzerland, in the course of one day's walk. While there are 
spots like the far-famed HoUenthal or VaUey of Hell, the Albthal, 
or the scenery of the Felburg, of a wild and even savage character, 
there are others like the Murgthal near Baden Baden, or 
Gdnthersthal near Freiburg, or the Baths of Baden Weiler, whose 
chief beauty consists in their very quiet and peaceful repose. 
Any one studying the aspect of the Black Forest country on the 
spot, or even on a good map, will see traces in its formation of 
the violent action of fire and earthquake, as well as of the softer 
influence of water. Abrupt walls of rock, gently rounded hills, 
traces of ancient lakes of vast extent, now reduced in some 
cases within narrow limits, in some cases wholly dried up, are to 
be found on all sides ; granite, porphyry, sandstone, and alluvial 
deposits are blended together, sometimes covered by the thick 
forest^ sometimes cleared and open for miles around. Its natural 
productions are numerous, as might be expected. Antimony, 
silver, iron, rock crystal, agate, amethyst and opal, and in some 
parts garnets, rank among its more vflJuable treasures. 

In botanical treasures the Black Forest is very rich, possessing 
some thirty specimens peculiar to itself, and others common to it 
with the Alps, Jura, and Yosges. The immense variety of soil 
and differences of elevation make the flora of this region a 
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sort of epitome of that of Germany and Switzerland. The 
Romans knew the forest as the Sylva Marciana, forming the 
south-west comer of the great Hercynian Forest, which extended 
through the middle of Germany, the length of which is estimated 
by Csesar at sixty days' march. Modem geographers reckon the 
Black Forest to extend from the Bhine near Bale in the south-west, 
up to Bruchsal and Pforzheim on the north-east ; on the west it 
is bounded by the wide plain forming the Rhine valley, and on 
the east it dies away gradually in the high table-land of Wiirtem- 
burg. 

The number of its inhabitants amounts to about half a million, of 
whom 133,000 belong to Wflrtemburg, and the remainder to the 
grand duchy of Baden. It is divided into the upper Black 
Forest, between the Rhine at its southern extremity, and the 
valley of the Kinsig flowing by Offenburg, where the hills attain 
a mean height of 3,000 feet above sea level The lower portion, 
from the valley of the Kinsig northwards, has a mean height of 
2,000 feet, and its highest points reach only to some four or five 
hundred feet more. As a rule, the hills rise abruptly from the 
Rhine valley on their western side and sink gradually in other 
directions. 

The accounts left by the Romans people the Black Forest with 
horrors of all kinds, and possibly through these traditions has its 
evil name been handed down to our own day. The earliest in- 
habitants who left any traces were the Celts, but it is probable 
they did not penetrate far into the Forest ; such names as with 
any certainty can be traced to them are usually found on the 
western side towards the Rhine valley, whilst the names deeper 
in the Forest are purely German. Little by little, charcoal- 
burners, herdsmen, woodmen, and others pursuing similar occu- 
pations penetrated the recesses hitherto tenanted by bears and 
wolves, until the whole district was peopled. The highest in- 
habited part of the Forest is about 3,940 feet above the level of 
the sea. The gradual process of peopling has in many cases been 
traced out by means of ancient documents, showing that much was 
due to the monks, who in seeking out spots retired and free from 
disturbance, set an example whidi was followed by many neigh- 
bouring proprietors. 

And so the Black Forest changed its aspect. Already in the 
15 th Century it is spoken of as thoroughly peopled and cultivated. 
In the following century an ancient chronicler speaks of it as a 
rough and cold country, mostly covered with pine forests, but yet, 
through the industry of its inhabitants, producing a fair amount of 
com, and better cattle than Hungary, Poland, Bohemia and 
Switzerland ; nor does he forget to mention its medicinal and 
other springs, known before by the Romans, but at this time again 
coming into notice. 
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As was to be expected, however, the chief Black Forest trade 
was in wood; other productions sufficed for home consumption, but 
this was the source of that well-being that even to the present day 
distinguishes the inhabitants. As the population grew larger, it 
was necessary \o seek some other means of subsistence, and the 
staple industry of many districts of the Forest commenced. In 
the 17th Century clock-making was introduced, and, with the 
kindred trade of musical boxes, has ever since employed a con- 
siderable population. 

There are also various other branches of industry pursued in 
the Black Forest; glass, and the coarser kinds of pottery j straw 
hats, and brushes are made in large quantities, and of late years a 
considerable number of cotton and wool manufactories have been 
established, more particularly in the southern half, where they 
were first introduced about a hundred years since, and were 
fostered by the now suppressed monks of the Abbey of St Blaise. 
The aspect of comfort and solidity in the houses and villages of 
the Black Forest is a subject of astonishment to every stranger who 
passes through it, and furnishes a striking contrast to the state 
of the lower orders in most other countries in Europe. The whole 
secret of this prosperity lies in the rough and hardy education which 
the inhabitants as a race have undergone, and which has left its im- 
press too strongly upon the character for it to be speedily effaced by 
even the growing luxury and free communication with the outer 
world of the present day. 

The German proverb "Aller Anfang ist schwer" has proved 
nowhere more true than in the history of the peoplingand cultivation 
of the Black Forest. Every little gain had to be diligently laboured 
for, and came to be prized almost in proportion to the difficulty of 
obtaining it. Before even a crop of oats could be grown the Land 
had to be cleared and the ground prepared, requiring the labour 
of several years. Moreover the difficulties of transport, in the 
alniost toted absence of communications, are in the present day 
inconceivable. Many and many a wayside cross or small chapel 
tells of some fatal accident connected with the early settling and 
clearing of the country. Nor had those inhabitants who busied 
themselves chiefly with pasturing cattle fewer difficulties with 
which to contend. Even down to the 15th Century the wolves, 
now wholly extinct, committed extensive ravages, and obliged the 
herdsmen to take precautions now unknown, while many a danger 
and difficulty now forgotten kept the people in a conste^t state of 
preparation and watchfulness. 

And so the race grew up, hardy, enduring and temperate, pro- 
tected by ite poverty and separation from many things which ruin 
richer and more luxurious tribes. 

When the manufacturing industry of the Black Forest first 
arose, the ambition of each man was to found for himself a house, 
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with perhaps a field and a cow. He oarried himself the prodnco 
of his labour on his own back to distant parts, and living as fmgallj 
there as at home, gradaallj amassed a sufficient sum to crown his 
wishes with succesa 

This is, in the case of nations as of individuals, the only sure road 
to prosperity ; hardiness, patient endurance and diligence in youth, 
lead to competence in old age. And even now, when the inhabi- 
tants of the Black Forest are as a people prosperous, they preserve 
much of their original simplicity. 

It is everywhere observed IJiat the people inhabiting a moun- 
tainous country preserve their hereditary distinctness of dress, 
customs and manners, much longer than the dwellers in plains ; 
and this is especially true in the case of the Black Forest, where 
-^.here are few level tracts, as in North Germany, inviting communi- 
cations and commerce. The consequence is that, amongst the 
people, a considerable amount of ancient customs and dresses are 
still to be found, although fewer and fewer every year, while 
different causes and the lapse of time have in some cases more 
or less modified the original types. Not the least among these 
disturbing causes have been religious differences. 

Because the Catholic population used bright colours and joyous 
expressions, the Protestants employed black for many parts of 
their dress and gave utterance to their feelings in solemn words, 
marking the distinction as was done in England by the Cavaliers 
and Puritans. 

The characteristic dresses of the Black Forest must however be 
allowed by all, even where sombre, to be at least picturesque, and 
many may claim a right to be handsome. Black knee-breeches, 
white stockings, a scarlet waistcoat, a coat of grey, black, or brown 
cloth lined with scarlet or white, a large black necktie, a felt hat 
with a prodigious brim, make up the usual dress of the male 
population. That of the fair sex is not easily described; a singular 
kind of skirt or petticoat, an apron with many plaits, a low body 
of some bright colour, sometimes laced across the breast, a linen or 
muslin cloth above this ; these with an endless variety in the head- 
dress, are some of the usual points in which the costume of the 
country displays itself. But every district has its distinctive mark, 
either in material, colour or form, especially in the female dress; 
and not only has every larger valley a costume differing in some 
respects from that of all others, but even in the case of neighbouring 
villages, where a stranger might perceive no difference, the native's 
experienced eye would detect it, and by some knot, cut or button, 
assign every person he might meet to his or her own home. 

This originality of dressextends even to the local military. While 
the writer of this paper was staying at Petersthal (a watering plaoe 
of medicinal note), ^e Grand Duke of Baden was to pass throt^h 
the village. A guard of honor was formed to receive the sovereign ; 
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the men turned back their coat-tail% the red lining making them 
appear like some of Napoleon's old guard, the broad-brim hat was 
arranged in proper fashionand trimmed by the addition of a oockade ; 
poor old brown bess, that had been for years lying quietly over the 
chimney, was taken down and carefully repoUshed, d^a, and so the 
army was ready for — ^inspection. The day over, coat-tails fell back 
into their proper place i^^ain, the cockades were returned to the 
£Bir hands that prepared them, to be kept as mementoes of the 
vbIoot of their fathers, husbands, or lovers, and the inoffensive 
weapon once more reposed in tranquillity in its habitual place. 

lliis variation in the dresses of the inhabitants of the Black 
Forest is however equalled by the diversity of their dialects. As 
erv&rj county in England has its own distinctive accent, pronun- 
ciation, and even distinctive words, so is it with the various districts 
of the Black Forest. The two chief tribes who people this country, 
th» Alemanni and Suabians, have left their traces upon the lan- 
guage, and beside these, most valleys, and even parishes, have, as 
in their dress, so also in their language, some peculiarity easily 
distinguishable by the practised ear. The purest form of the south- 
west German dialect is probably to be found in the highest parts 
of the central Black Forest, about Lengkirch, Keustadt, &c The 
Swiss and Alsacians have given a coarseness of accent to the dis- 
trict which they bound, which graduaUy loses itself as the people 
are removed further from its influence, but in the whole district 
the flrammatical forms are purer than in many parts of the north 
ofd^Zy. 

Among the customs and sports which have been handed dovni 
from the remotest antiquity axe preeminent, here bs elsewhere, 
the Christmas and church dedication feasts, marriages, &c In 
some towns, at the Carnival, exists an old custom called ** Han- 
seilanfen." A man dressed up in motley garments, and furnished 
with bells, goes about and introduces himself in the various groups 
of hoUday-keepers, teozing them to the utmost of his power by 
jibes, criticisms on their past or present acts, and in every other 
'way his wit can suggest. 

The ancient free country of the Baar, on the high ground of 
the eastern Black Forest, in which the Danube has some of its 
springs, furnishes another subject, the '* Hahnen-tang-Gasnm Tang," 
a dance of which a cock is the prize. In the middle of the voom 
the fowl is placed aloft on a perch, imder which a stand is hung 
containing a glass. When a couple in their dance come imder the 
glass, the lady sinks on one knee, and with her right hand, on 
'which the man places one foot, raises him as high from the ground 
as. she can reach. If by this means he can, with his head, throw 
down the glass, the prize is won and the merry-making continues 
in still more boisterous foshion. Many more similar amusements 
still exist among this people, especially among the outlying 

Q 
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districts, but every year sees the end of some of them. The people 
are gradually becoming too much spoilt by contact with the outer 
world to take pleasure any longer in amusements which sufficed 
for a simple age. 

Those who purpose visiting the Black Forest should do so in the 
height of summer, not only because the temperature and weather 
are then more suitable, but also because the character of the 
higher country is then seen to the best advantage. The highest 
mountains freed from snow are easily ascended, and the sight of 
the distant Alps gradually lighted up by the rising sun forms a 
sight which must be seen to be appreciated, and which will never 
fade from the memory. 

The Feldberg, the Belchen, and the Erykasten may be considered 
types of the high Black Forest hills, and are respectively 4,890 
feet, 5,685 feet, and 4,635 feet above the level of the sea. The 
summit of the Feldberg is flat and perfectly devoid of trees. 
From this point can be seen the four great arms of hills which 
stretch from this giant towards the four quarters of the compass, 
and which, with their dependent ridges and valleys, make up 
almost the whole of the Black Forest mountain group. Through 
this lofty group almost all the chief passes of the forest make their 
way, at the commencement usually deeply cut in the mountains, 
but gradually rising till they cross the watershed between the 
Khine and the Danube, at a height not far below that of the chief 
summits. 

Of these the most celebrated is the Hollenthal, through which 
the unfortunate Marie Antoinette passed, on her way to marry the 
French King Louis XVI, and through which also, subsequently, 
Moreau conducted his celebrated retreat, in 1796, without any 
loss. Its height is 2,980 feet above the sea level. The highest pass 
in the Forest is over the Belchen, at a height of 3,640 feet 

In this high and wild country lie also embedded several lakes, 
but none of any great extent. The chief are the Feldsee, on the 
east side of the Feldberg, the Titisee, the Schluchsee (a lovely little 
lake surroimded by fine forests), and the Nonnenmat Weier See, 
in which is a floating island. In the northern district is the 
Mummelsee and a few other. They never exceed a depth of 20O 
feet, and are mostly full of fish. Much, however, of the charm of 
the Black Forest lies in its valleys. In many of them, especially 
in the higher regions, tower over each other masses of granite, 
gneiss, porphyry and other rocks, shooting up sometimes abruptiy 
many hundr^ feet, or filling . the valley with a troubled sea of 
rocks ; through this a mountain torrent forcing its way, here hidden 
under some overgrowing crag, there falling from one terrace to 
another, and leaving frequently no room even for a foot-traveller 
to force his way between the walls of rock and itself. 
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** See yonder galf yawn in the pnrple hills. 
No morning ray there drinks the early dew, 
No voice is heurd, save when afar complains 
The croaking frog, sole in the cheerless vale. 
The wild bira revels in the lonely wood. 
And sadly creakine turns the infrequent wheel. 
Where lonely stands the peasant's darksome home. 
And pois*nous funei choke the sunless glade. 
In misty twilight high the towering rocks 
Dart up their peaks ; there sounds no harvest song. 
No wheaten load e*er glistens in the sun ; 
The guerdon of the ploughman's arduous toil. 
The joyous cries of reapers there are still. 
Nor proud stream bears the richly freighted barque. 
Down horrid rocks the torrent's dashing spray 
Falls, and is lost 'mid the surrounding gloom." * 

One of the most striking valleys reaching from Sackingen, near 
Bale, towards the Feldberg, is worthy of special notice. 
About 1^ hour's walk from the first-named place, at the foot 
of the ruined castle of Barenfels, the narrow valley commences, 
being about one hundred ahd fifty yards wide, but it soon narrows 
to as many feet, and at last to very few, so that the road has in 
some parts been necessarily constructed in the very bed of the 
torrent. Another twenty minutes leads to a most interesting 
spot. Here huge masses of rocks tower aJoft^ sharply cloven as 
by the ponderous blows of ^me huge giant, iising many* hundred 
feet, and decked on their summits with a garland of shrubs and 
creepers. A large amphitheatre opens, the walls of this charac- 
ter, the centre filled with huge masses of rock in the wildest con- 
fusion ; no human sound or habitation is perceptible — ^nothing 
but the torrent's rush or cry of some bird of prey breaks the 
silence. At last the upper end is reached, and green meadows, 
through which the now silvery waters wind their way, make a 
glorious panorama^ and, not the least, the habitations of men 
form a delightful change. 

With a few words about one of the natural beauties of the 
Black Forest I will conclude this rather disjointed paper. 

There are, as might be expected in a mountainous district 
containing so many kinds of rock, caverns of varioos sorts. A 
veiy fine natural stalactite cavern called the Haseler Hokle is 
worthy of note. Through a passage of some three feet wide and 
eight feet tigh the traveller penetrates into a lofty hall, full 
of broken fragments of rock. On the left, through another 
cavern, and mounting some steps, a** bridge is reached, under 
which a torrent rushes, supposed to communicate with the Rhine 
under ground. Above, the roof is studded with ponderous stalac- 
tites. There are passes and steps leading to other vaults, all 
more or less beautiful, in one of which is a motionless lake. 



* Translation from Schutt. 
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Little wonder, then, if the ancient inliabitants of the countiy 
peopled these caves with creatures of their own imagination, and 
if the belief has hardly died out among their simple descendants 
at the present day. 

The spirits of fire and water, tamed to obey the will of man, 
now pass near this spot, and th« raUway hzs even laid bare an 
entrance to one of the caves near that described, and I much fear 
that a journey now made through the Black Forest would lose 
much of the interest that it had in the year 1861. 
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Art Instruction. 

By John Pluvheb. 

[An mddmm to ike LUerature and Fine AH Section of ike Royal Soeieijf of 

N.8,W,, 6 Beeember, 1879.] 

SuocBSSFUL progress as a student in a school of art does not 
necessarily imply the acquirement of insCraction in the principles 
of ornamental design. The student is taught the use of the 
pencil, but this no more entitles him to be regarded as an art 
designer than a knowledge of the alphabet enables him to become 
ranked amongst popular authors, llie means must not be con- 
founded with the end. A knowledge of drawing is essential to 
the art workman who desires to excel ; for although it is possible 
for him to be unable to use the pencil, and yet possess some insight 
into the leading principles of ornamental art and the manner in 
which they may be most effectively applied, still without some 
power of drawing he would find it difficult to give adequate 
expression to his ideas. Had a knowledge of drawing been more 
common in England during the eat*lier portion of the present 
century, the principles of ornamental design would have been 
better understood by English artisans, and she would have occupied 
a more prominent and stronger position in the industrial world. 
As it was, there existed amongst masters and men the most absurd 
and erroneous impression respecting the introduction of orna- 
mental art into the workshop. It was held that elegance of form 
could only be obtained by the sacrifice of solidity of construction 
or elegance of quality. Hence there was a lavisJi use of materials 
resulting in unnecessary strength, heavy cost, and disproportionate 
artistic effect, of which the huge iron railings which surround St. 
Paul's Cathedral in London furnish an instructive illustration. In 
like manner, if a dining-table were ordered for a gentleman's 
mansion, it was made almost as heavy and massive as a carpenter's 
work-bench, although not intended to be subjected to a stitdn more 
severe than that occasioned by the weight of a few dishes and 
plates. It was the same in every department of manufacturing 
industry. British glass-ware, pottery, metal-work, furniture and 
joinery, were characterized by great solidity and strength, com- 
bined with a marked absence of taste. One result of this was that 
the race of art-workmen, so numerous during the Elizabethan 
period had almost become extinct in England, and whenever woric 
of a really decorative character was required the labour had to be 
imported from abroad. This circumstance gave rise to a long 
prevalent, but erroneous impression, that the English labouring 
dasses possessed no instinctive love of art — ^that even were they 
educated in the principles of ornamental design, they would be 
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always imitators, having no original genias of their own. Bot 
those who held this doctrine forgot the shameful state of ignorance 
in which thegreatmass of English working people were beingreared ; 
how the doors of museums and picture galleries were closed 
against their entrance.; and how every opportunity of elevating 
and refining their tastes was denied them. Looking hack at the 
art progress made by English workmen during the last thirty or 
forty years, every possible ground for encouragement is to be 
perceived. No nation in modem times has made such enormous 
strides in the knowledge of ornamental art and its various 
industrial applications as those effected by the Engtish people^ 
At first there were symptoms of hesitation, and at one time their 
schools of design were loudly proclaimed a failure, as if it were 
possible for a child to run before it had learned to walk ; but the 
right chord had been struck, and it was not long before even the 
most incredulous began to admit that the production of an English 
art-workman was not quite an impossibility. The results of 
popularizing art education in England are to be beheld in every 
dim^ion, even in the abodes of the humblest toilers. There is 
no object of utility, however apparently insignificant, which is 
not capable of being adorned or beautified. Take the commonest 
dinner-plate used by a labouring man. The old tasteless Chinese 
willow pattern has disappeared, and become replaced by a design 
more or less pleasing even to the untrained eye. This, in itself 
may not appear very important, but when it is considered that 
the preparation of every new design signifies the employment of 
a designer or art-workman, it is easy to perceive that the 
diffusion of art taste among the people means something more 
than popular refinement — ^it signifies a wide extension of the field 
of remunerative employment. The recent history of EngliRh 
industrial art furnishes numerous instances in which workmen 
who have devoted their leisure hours to the acquirement of art 
knowledge have been enabled to successfully make use of the same 
in bettering their position, both socially and financially. But 
there is one thing which has frequently prevented working men 
from attempting to master the principles of ornamental design, and 
that is the obscure character of the language and allusions too 
often made use of by teachers, who forget that their pupils are not 
always versed in art history or art theories. Many of the popular 
errors in connection with ornamental design arise from its being con- 
founded with what might properly bedesignated design in ornaments 
There is a wide and essential difference between the two, although 
they have much to do with each other. Ornamental design 
refers to the general design of an article, its shape, proportion, 
material, colour, and style, together with the character and 
amoimt of any purely decorative details. Design in ornament 
applies chiefly to the latter. The designer who can excel in both 
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branches stands at the head of his profession ; but as a rule, there 
are few who can fairly claim that high position. They may excel 
in producing designs intended to be judged as a whole, but fail 
to achieve success in the details, where they are generally content 
to remain mere copyists of ancient art workmen. For instance, a 
vase of classic design is required. The designer selects or invents 
a form of great beauty and elegance, but borrows the whole of the 
details from other articles of a like character ; hence the lack of 
real originality in such productions. The ancient Greeks did not 
act on this principle, they derived their inspiration direct from 
nature. A simple leaf suggested to them a great variety of orna- 
mental forms. The modem designer takes the same leaf and 
contents himself with reproducing it ; but this is not design, it is 
simply imitation, although dignified by. the appellation of 'Meoora- 
tive art." On the Continent the principles of design in ornament 
al^ better understood — hence the greater success of French, 
Italian, and German art workmen in imparting an air of novelty 
to many of the simplest productions, without pandering to a 
morbid taste for the unnatural or false in art. A continental 
designer adapts his ornamentation in accordance with the general 
design. He may derive a hint or two from previous labours, but 
he studiously avoids slavishly repeating in one design the orna- 
ments utiHzed in another, unless with certain variations intended 
to prevent too close a resemblance between botL In England, on 
the contrary, the same ornament is used over and over again in a 
stereotyped form, for articles of the most diverse design, very 
frequently without the least regard to fitness. Here arises 
another cause of English inferiority in industrial art The 
continental art workman, accustomed to practise his skill in the 
reproduction of good designs, insensibly acquires a certain amount 
of sound taste, which renders him something more than a mere 
handicraftsman. Hence the wondrous delicacy, often approaching 
to genius, characteristic of the workmanship of many foreign 
artisans employed in the production of the more elaborate and 
costly art objects. In England the absence of such a valuable 
and efficient training has not only tended to prevent any increase 
in the numbers of skilled art workmen, but also to limit the extent 
of their practical knowledge and capabilities. As Mr. Kedgrave 
remarked, more than a quarter of a century ago, in England, the 
greatest difficulty consists less in the want of designers than of 
skilled art workmen to carry out the designs. ^' A design for cotton 
printing may be spoiled by the putter on ; or for silk, by he who 
prepares it for the loom. The sculptor may design a statuette, 
but there are few able to chase the bronze or to retouch the clay, 
or to unite the parts when they come from the mould. Even when 
such are found, they are mostly men of small minds, who enter 
little into the spirit of the artist's labours, and who work without 
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feeling as to fira We find f^esxtj of duuexB able to imitato ifae 
fur of animabi or the texture of draperies, bat iew who vndenrtaad 
the bones or the anatomy of the parts, and fewer still who cangr 
an artist's spirit into their works. In painting, also, tlie painter 
on glass and china is generally a mere copyist^ or he works tfx> 
entirely by rote and without feeling. The lily and the rose whicii 
he paints are always the same lily and the same rose, a wozk «f 
the hand and eye in which the mind has no share. There are 
honorable exceptions, no doubt, but with the many art is a mere 
handicraft" These words hold good now, although less exten- 
sively, as at the time when they were first published As a rule, 
the omamentLft is unacquainted with the principles of design. 
He can reproduce — often with some degree of taste — ^forms with 
which he is acquainted, but he cannot use them as hints for new 
and even more graceful shapes. Give him a honeysuckle, and he 
will produce a very artistic imitation, but his d^cient knowledge 
of the principles of design prevents his following the example of 
his Greek predecessors, and creating a wholly new and elegant 
form of ornament therefrom. Hence the excessive use of natural 
forms, which, however tastefully arranged they may be, render 
but too conspicuous the absence of real design. 

It is easy to trace the history of design in ornament. If 
we take the war implements of a tribe of savages we shall 
find the handles of their clubs ornamented with a series of 
parallel, straight, or curved lines ; aftei-wards, the design 
becomes more elaborate. There are cross curves and oroBS 
lines. Then comes the attempt to represent natural objects, or 
forms borrowed therefrom. Very frequently the latter possess 
much grace, notwithstanding the rudeness of workmanship. 
But as they advance in civilization, they content themselves wi^ 
merely imitating any object which strikes their fancy. They are 
no longer designers. Tbe reason of this is clear. Finding the 
imitative faculty more easy to indulge than that of invention, they 
naturally neglect the latter. Hence the decadence often observed 
in the later periods of savage art. The modem red Indian baa 
lost the rude yet inventive tastes of his less civilised forefotheis. 
The same phenomena is noticeable in the history of civilized 
peoples. There was a period when English wood-<»irver8 almost 
surpassed their Flemish and other continental instructors, but as 
they sank from being designers into becoming mere imitators, the 
art gradually declined and became almost lost in England. In 
France the principle of design in ornament is understood perhapa 
better than in any other country, although the knowledge is not 
always applied in the wisest manner, hence the wonderful taste 
displayed in the production of articles intended for personal 
adornment. Give an English designer an ivy leaf and he will 
reproduce the natural form with marvellous precision, but ihe 
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Frendi demgiier will create an entirelj sev f ann, of the most 
ariiBtic and graceful character. Yet there ia no reason "wky tiie 
KnglJHh designer should not be equally skilful ; it is purely a matter 
of technical training. That the Frenchman or German natnxuily 
posaesBes a greater talent for the art of ornamental design than 
does the EngliRhman is not correct, althou^ it is perfectly true 
that at present the latter is last in the race. But this arises not 
from any deficiency of a natural aptitude f <x* art, but from the 
absence, until recently, of facilities for acquiring a knowledge of 
its principles and applications. The Englishman has had 
to remain content with being an imitator, to borrow iiie 
ornamental designs from abroad, and to admit his inferiority 
in that in which he ought to have exceUed. All this is 
gradually becoming changed ; but much remains to be done, 
especially in diffusing a knowledge of the true principles of 
ornamental design. In designing an article, say a pcture-frame 
or a lamp-stand, the first thing to be considered is the size and 
proportions required. Then ^e shape must be carefully studied. 
In a lamp«tand of a given height, care must be taken that the 
proportions harmonize with the size of the glass globe, which must 
not appear too large or too small If the globe be large and the 
stand ^ort, the latter must be of massive design, the ornamenta- 
tion being of a similar character. If, however, the stand be high 
the ornamentation should be light and sparingly employed. We 
have seen lamp-stands wreathed with clusters of roses ; nothing 
could be more im^propriate. Floral ornaments are not suitable, 
aave under certain exc^tionable circumstances, bait forms suggested 
bj the same miirht be used with advantaiFe. Several of the com- 
aioiiert fonnB^ ornament used in gilt^ore-fnimeii, such as the 
acanthus, are borrowed from those of plants, and can often be 
tastefully utilized in this manner where the original forms would 
be decidedly inappropriate. One of the principal difficulties with 
irhich the student has to contend is the absence of any defined 
laws of form. Whenever a writer has attempted to analyze the 
principles on which ornamental form is based, he invariably drifts 
into an elucidation oi the various styles, very useful, no doubt, in 
its way, but leaving Ihe reader still uninformed respecting the laws 
-which govern form. Hence the student finds it easier to imitate or 
adopt ornamental forma already in existence than to create others, 
aided solely by his own taste and talent A tolerably accurate 
knowledge of the laws and principles of style may be acquired 
with comparative ease ; but to understand the laws of form, so far 
aa they are known or have been defined, necessitates the possession 
c4 a certain amount of educated taste. In designing articles of 
furniture or of domestic use, the art-workman genendly has the 
primary form ready to his hand. He is instructed to design a 
taUe d a certain size and shape. In this instance his task veiy 
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frequently resolves into one of pure ornamentation. He has 
to study less the actual form of the table than of the ornament to 
be employed ; hence he is apt to overdo his work, and introduce 
unnecessaxy details, which occasionally have a tendency to hetvi- 
ness. The Greek workman acted on a different principle. Instead 
of devoting his attention exclusively to the ornamentation, he care- 
fully considered the shape of the table, and the manner in which 
it might be improved without impairing its utility. Here his 
instinctive knowledge of the laws of form, although not actually 
required, would prove of assistance. He had to prepare a table, 
say of oblong-shape, with four legs. He would find that practical! j 
the form of the legs would regulate the appearance of the table. 
If too thick it would appear dwarfish and heavy ; if too thin it 
would be deficient in stability. The use of the ornament and curved 
lines would be necessarily limited, especially the former. Yet, 
with all these restrictions, the Greek workman could produce a 
table which, without the slightest particle of ornamentation, would 
possess an elegance of form as to immediately please the eye, the 
very simplicity of the design and exactness of iiie proportions con- 
stituting the secret of the charm. The modem untrained work- 
man does not act on this principle. He sends the legs 
to a turner, who fashions them according to his own fancy, 
totally irrespective of the intended design. As specimens of the 
turner's art they may be admirable, yet when forming portions of 
the table, become positively unsightly, because of the want of har- 
mony between their proportions and those of the other details. It 
is here that the modem system of division of labour, however 
economical in its industrial and commercial results, has so fre- 
quently proved injurious to the development of a fair knowledge 
of form. Yet there is no reason why this should be so. If the 
shape of the table were accurately defined before a tool were 
touched, the various parts might be executed by different work- 
men, as at present. In the manufacture of what is termed *' art 
furniture " this is done, but it should be the rule and not the 
exception. The principles on which a table is constructed are almost 
the same as those which govern architecture, the laws of gravity and 
stability render the use of vertical lines indispensable ; but these 
lines may be either straight or curved. If the former, they may 
differ in one respect from the columnar support of the roof of a 
building, namely, in its base being smaller than the capital A 
person ignorant of the laws of form would feel perplexed were he 
asked why that which in the one case constituted a source of 
beauty became in the other the reverse. The columnar principle 
as applied to the production of a table extends no further than the 
employment of vertical lines. In designing, a far greater amount 
of freedom is allowed than in architecture. For instance, a leg 
may be curved to an extent which would be a positive deformity 
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in a column, yet which, as in the case of certain forms of console 
table, may possess a considerable degree of grace when otherwise 
employed. But there is a limit to Uie employment of the curve, 
beyond which it is unsightly. Even where it is used, care must 
be taken that it is not brought into abrupt and harsh contrast 
with perfectly stredght lines. But suppose the table is supported 
by a single pillar, the shape of its upper surface being either round 
or ovaL Here the principle of the column, as employed in archi- 
tecture, must be strictly adhered to; for if i^e base be not broader 
and heavier than the capital, or that portion supporting the table, 
it will overturn with the least pressure. Here the law of form is 
influenced by the laws of gravity. Whatever may be the shape 
of the design, it must be in accoidance with the laws of gravity, 
otherwise the table will be useless, save for the purposes of mere 
ornament. With the view of imparting an appearance of lightness 
to the base of pillar, it is generally made to rest on three pro- 
jecting curved feet, the idea being borrowed evidently from the 
form of several articles in use among the ancient Greeks. Simple 
as is this contrivance, it has frequently imparted to the humble 
cottage table an elegance and appropriateness of appearance not to 
be found in many tables of a more pretentious character. In 
loo, and other tables of the same kind, the base generally has to be 
so extended as to have a somewhat cumbrous aspect ; this is sought 
to be relieved by the introduction of ornamentation, often more 
profuse than judicious, which would be unwholly unnecessary were 
the laws of form better understood and complied with. There is 
no reason why a loo table should not always be as graceful as any 
other article of furniture, without sacrificing a particle of strength 
or steadiness. The introduction of a profusion of ornament is 
simply a clumsy device for concealing want of taste or ignorance 
of form. In some tables, the pillars of which were richly carved, 
the ornaments represent leaves, fruit and flowers. All this, 
although beautifufiy executed, was in bad taste and unnecessary. 
Conventional ornament borrowed from the same would have been 
better ; but simplicity of form, with just a sufficiency of ornament 
to relieve it from coldness, would have been better still. 

Mr. Plummerthen proceeded to describe the rules to be followed in 
the construction of furniture, and afterwards to show the manner in 
which the ornamental details might be produced. Taking a rough 
sketch of an ivy leaf and afterwards of a primrose, he showed how 
the natural shapes of the same might become suggestive of others 
forms of a most graceful character. He illustrated this portion of 
his address by some specimens of wall papers designed by the late 
Owen Jones and other eminent designers. In conclusion, he oflered 
his honorary services to any class which might be formed for the 
study of art as applied to ornamental purposes. 
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SECTION H.— MEDICAL SCTEBTCB. 

A FBELiKHirART meeting of the Section was held at the Sociely'a 
Booms, April 4, 1879. 

The following officers were elected: — ^Chairman: ]>r. J. C. Cox. 
Secretaries : Dr. P. S. Joneb, Dr. MacLattbiS'. Members of 
Committee: Mr. Sobkbts, Dr. Cltjgne, from last year; Mr. 
Wbioht, Dr. FoBTBscuE, newly elected. 

Seven ordinary meetings of the Section were held, at which 
papers were read and many pathological specimens exhibited. 

At a meeting on September 5th, a paper was read by Dr. ¥. If . 
MAinmfo, entitled " Ten Years' exnerience as Medical Superin- 
tendent of Gladesville Lunatic Asylum." 

It was decided to recommend tms paper for publication in liie 
Boyal Society's Transactions. 

R SYDNEY JONES. 

H. N. MACLATJBIN, M.D. 
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Ten Years at Gladesville. 
By F. Norton Mannixo, M.D. 

IRead he/ore the Medical Section, 6 September, 1879.] 

Tarious causes have heretofore, much to mj regret^ prevoated 
me taking part in these professional gatherings^ and coming now 
as other than a listener I must ask you to regard this paper as an 
apologetic offering for past absence, and as embodying some ex- 
perience gained in a peculiar professional position, which it is 
little less than my duty to lay before you. 

I entered on the duties of Medical Superintendent of the 
Hospital for the Insane at Gladesville early in October, 1868. I 
ceased to hold thatofficeon August 31st^ 1879, so that my incumbency 
of office extended over nearly eleven years. Excluding the three 
closing months of the year 1868, in which, owing to the pressing 
duties of a new office and the absence of formal records, I was 
unable to tabulate results, and the first eight months of the 
current year, for which the statistical returns have not yet been 
prepared, there remains ten clear years, from January 1st, 1869, 
to December 3 1 st, 1878, for which tiie returns are available. Some 
of these I purpose laying before you. I am anxious not to weary 
yoa with a m^re array of figures, but desire to pick out some of the 
sudn facts and results, and to accompany these with brief statements 
on some few of the experiences I have gained. In conclusion I 
will, with your permission, make some remarks on epilepsy as seen 
in an institution for the insane, and upon general pai^ysis, — a 
disease which is most interesting in its symptoms and most fatal in 
its results^ and which, so far as my experience goes, is not fully 
known to and certainly not so readily recognized in its earlier stages 
by the profession at large as would seem to be desirable. 

As a prdiminary, it is necessary that I should state certain 
facts which render the statistics I have collected much less valu^ 
able and complete than they might otherwise be, and which will 
e]q>lain the gi^s and peculiarities in the figures I am able to lay 
before yon. Under a system which has had some advantages 
and not a few drawbacks, Gladesville has been, for the whole 
Bpaoe of time covered by the figures, the main receiving hospital 
for tjie insane of the whole Colony, aad with the limited space at 
command it has been necessary to> pass on or transfer to the other 
histitiitions at Parramatta, Newcastle, Cooma, Cook's River, and 
CaBaa Park, a number of cases mainly^ chosen as belonging to the 
move duranic, quiet, and incurable types of insanity. These cases 
disappear from the Gladesville registers, under the headings "trans- 
ferred," or " not improved," and are not further traced. 

for tlie lastr two years, 1877 and 1878, the statistics of the whole 
of tii» institutions for the insane harve been collected on a general- 
plan, and I trust I may be able on some future occasion to present 
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to you the statigtics of insanity for the whole Oolony, free from 
the lapses and imperfections which now invalidate those collected 
at a single institution. 

IL F. ToteL 

On December Slat, 1868, there were in the institution 428 236 664 

IL F. Total 
During the ten years were ad- ") 

mitted for the first time ...1,632 898 2,625 V 1,942 1,186 3,078 
Be-admitted 310 248 558) 



ToUl under care 2,870 1,871 8,742 

Discharged or remoyed — 

Beooyered 690 463 1,168 

Belieyed 112 106 218 

Tiansferrod 904 880 1,284 

Died 332 99 431 

2,038 1,048 8,086 

Bemaining in hospital on December 81st, 1878 ... 382 324 656 

Ayerage daily number resident for ten years 307 262 569 

It will be seen that the number remaining on December 3l8t, 
1878, was nearly the same as on the same date in 1868, and we 
are left^ therefore, to deal with the admissions without difficulty. 
The percentage of recoveries on these admissions was for the ten 
years :— Males, 35 03; females, 4169; total, 37-39. The per- 
centage of cases relieved was : — For males, 5*76 ; females, 8*50 ; 
total, 7*08. So that a total percentage of 44*47, or shortly 45 per 
cent., so far recovered as to be discharged either to their work in 
the world or to the care of friends. Tina result, which does not 
compare unfavourably with those in similar institutions in Great 
Britain and Ireland, scarcely does justice to the officers at Glades- 
ville, since, owing to overcrowding and the rapid transfer of 
patients, cases in which hope of cure still existed and finally took 
place were transferred, and so are lost to the statistics of the hos- 
pital which they would have served to render more favourable. 
Taking the returns from all the public institutions for the insane, 
I find that the recovered and relieved cases formed a percentage on 
the admissions in 1876 of 54*94, in 1877 of 52*67, and in 1878 
of 44*82. When the delicate nature of the brain structure is con- 
sidered, and when it is remembered that there has been no selec- 
tion of cases, that insanity due to structural brain disease and to 
epilepsy, and that congenial imbeciles and idiots, and old people 
in their dotage have all been received, I think you will agree 
with me that the result is as favourable as could be expected, 
especially as the appliances and buildings are not of the b^, and 
are always grossly overcrowded. 

The deaths (as I have said) during the ten years numbered 431, 
332 being males and 99 females, or a percentage on the average 
number resident of 7*50. 
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I would particalarly direct your attention to the difference in 
the percentage among the males and females. The male deaths 
give a percentage of 1078, the females of 3*71 only. I find on 
examining the returns from British and other asylums that the 
death rate is ahnost invariably less among the women, and this is 
to be mainly accounted for by the fact that apoplexy and paralysis, 
the destructive forms of brain disease, epilepsy, and general 
paralysis, which go largely to swell the death rate, are much less 
common among women than men. These percentages, I may 
say in passing, compare favourably with the death rate in English 
asylums, which for the last nineteen years averaged 10*25. 

The following tables, drawn according to the form adopted by 
the Medico-Psychological Association, for asylum use, gives the 
causes of death in the 431 causes. 

Total for 10 years 1869 to 1878 inclusive. 



Causes of Death. 




Total. 



Cerebral or Spinal IHteasee. 

Apoplexy and paralysis 82 9 41 

Epilepsy and convulsions 38 8 46 

Ghenenl paresis 60 7 67 

Maniacal and melancholic exhaustion or decay 27 16 48 

Iniiainmation and other diseases of brain, softening, 

tumours, &c 58 4 57 

Ganeerof brain 3 14 

Thoracic Disease, 

Inflammation of lungs, bronchi and pleurae 29 8 87 

Pulmonary consumption 21 12 88 

Dbease of heart and blood-TCBsels 17 3 20 

Abdominal IHseate. 

Disease of liyer 2 6 7 

Pyaamia 10 1 

Obstruction of bowels 10 1 

Disease of spleen 10 1 

Typhoid ferer 10 1 

Inflammation and ulceration of stomach, intestines, 

and peritoneum 4 4 

Dysentery and diarrhoea 15 10 25 

Inflammation of bladder and prostrate 1 1 .2 

Albuminuria « 12 8 

Cancer 2 4 6 

Erysipelas 6 17 

Genenl debility and old age 11 9 20 

Accident 10 1 

Suicide 3 3 

Carbuncle 10 1 

Grand total for ten years 881 100 481 
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Yoa win see that general paralysis heads the list with a total 
of 67 cases. Next comes inflammation and other coarse diseases 
of the brain, softening, tumours^ <&c., with 57 cases ; then epil^wj 
and convulsions, 46 ; maniacal and melancholic ezhaustiony 43^ ; 
apoplexy and paralysis, 41 ; inflammation of lungs, ^ ; puhnonaiy 
consumption, 33; dysentery and diarrhcea, 25; diseases of the heart 
and blood-vessels, and general debility and old age, each 20. None 
of the other causes^ among which are erysipelas, cancer, and 
disease of the liver, reach two figures. As might be expected, 
cerebral and spinal disease was the cause of dea^ in upwards of 
three-fifths of the total number of cases, and thoracic disease is 
responsible for upwards of another fifth. 

Pneumonia is a less common cause of death in the institutions 
for the insane in New South Wales than in those of the Mother 
Country, but it is very insidious and not unfrequently makes some 
headway before the patient is noticed to be ailing. It attacks as 
a rule l^e more demented cases, who make no complaint of pain, 
and who often have no cough, so that the symptom first noti<^ is 
loss of appetite. The thermometer is most useful in demented 
patients for the purpose of detecting the presence of serious disease, 
and where the temperature is high the chest should at once be 
examined. 

Phthisis pulmonalis is as a rule a particularly linsierins disease 
in an <»ylam. The inBanity accompanying and somltk^ caused 
by phthL has ocoasionall/ been H&ld as a distinct fonn of 
the affection. It is as a rule characterized by delusions of sus- 
picipn and fear, the many aches and pains L which phthisical 
subjects are liable being attributed to poison, and the patients 
irritable and often violent in consequenca 

The mental condition it might be imagined would aggravate and 
accelerate the physical disease, but such is not the case. Phthisis 
aSNseen in a.sylum practice is as a rule a decidedly chronic affection. 

In three cases you will notice that death was due to suicide. In 
one the patient had been an inmate for seven years and had never 
displayed the slightest suicidal tendency. The case is interesting 
on this account, as showing that in insanity with defective reason- 
ing power and weakened mental balance suicide may occur in any 
case where least expected. This patient often asked to be made 
an attendant, and I was never able to assign any reason for his 
act beyond a pang of disappointment because I appointed a new 
attendaait, and neglected his imaginary claims. My experience has 
taught me to believe that a very large number of the insane, even 
among the more imbecile class, may at any moment and hook 
trivial causes attempt their own lives. 

In the second case a patient imdid a complex bandage with 
which his arm was fastened to hiis side, and spite of a fractured 
claadtfla ffftmmitt<ed> soioida b^ hangingt 



REPORTS FROM THE 8BCTIOK8. 217 

The third case was the most desperate case of self-destruotion I 
ever remember to have seen or heiurd of. The patient, left alone 
for a few minutes, made a wound through the skin of the neck 
with the sharp edge of a stud, forced his forefinger into the wound 
and tore the blood-vessels of the neck until he caused 
hemorrhage which resulted in death ; the whole injury was the 
work of five or six minutes. Both my colleague and myself were 
with him within six minutes of the time when he had been seen 
and spoken to by an attendant, and though we did everything 
possible to arrest hemorrhage he died in about half-an- 
hour. The condition of matters found at the post mortem 
examination noted by my colleague, Dr. T. M. Joseph, 
was as follows : — '' llie wound was situated 1^ inch above 
the clavicle, 1^ inch from the median line and dii^ly over line 
of the carotid. It was irregular in shape, would admit the index 
finger, and extended from the surface directly down upon the 
carotid and along that vessel down to the clavicle. Only a limited 
examination was permitted. The vertebral artery arose from the 
carotid about ^-fm-inch from the aortic arch. The carotid was 
absolutely and cleanly dissected from its sheath. No wound 
could be found in the vessel which was distended, and when cut 
across gas escaped from it, showing that it could not have been 
wouiided. The internal jugular vein and pneumo-gastric nerve 
were apparently uninjured, and the great hemorrhage appeared to 
have come from the inferior thyroid artery, the most important 
branch of the axi&" 

The insensibility to pain exhibited in this case is not infrequent 
in states of great mental exaltation or distress. Shortly before 
I took charge of Glacfbsville a patient slit up his scrotum and 
removed a testicle by means of a scrap of glass. One patient was 
admitted under my care shortly after acting literally on the 
biblical command, '^ If thy right hand offend thee, cut it ofi^'' and 
choosing a by no means sharp instrument for the purpose ; and I 
well remember one woman in a state of acute mental distress 
tearing out in one short night every scrap of a particularly 
abundant head of hair, and presenting herself in the morning 
somewhat calmer but absolutely bald ; and this leads me to 
one remark as to treatment, which is, that the dose must be 
apportioned to the severity of the malady, and that it is through 
fear of full and sufficient doses of sedatives, given at the time that 
sedatives are most useful, that mental maladies often pass on to a 
confirmed stage. In melancholia, the form in which sedatives are 
best borne and most useful, I find it best to give full doses, and I 
consider 2 drachms of tincture of opium as a by no means extrepie 
dose. I commence with ^ a drachm, and I have given ^ an 
ounce three times daily. 

R 
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A question of oonsiderable interest is the proportion of insane 
persons to the general population, and because a mistaken idea on 
this point is widely prevalent in this Colony, and because no 
persons have such abundant (^portunitieB of correcting erroneous 
impressions as medical men, I think it advisable to place the 
fig^ures before you. It ia generally supposed that the number of 
insane persons here is unduly large. You will see that it is 
slightly below that in Great Britain and Ireland and in two of 
the Australian Colonies. On December 3l8t, 1877 — and I take 
this date as the latest for which I have the figures complete — ^the 
proportion was as follows :< 

In England 
Scotland 
Ireland 

New South Wales 
Tasmania 



Victoria 
South Australia 
Queensland ... 
Western Australia 



" } ^° ^ ^ ^reat Britain and Ireland, 

:: 1::^ i '^^' 

1 ,,962 
1 ,. 317 

l"491 }- Australian Colonies, I in 356. 

1 W 487 
1 „ 419 



So far as I have been able to learn, the proportion of insane 
persons to population is nearly the same in civilized communities 
all the world over. Wherever the statistics are accurately kept, 
the proportion appears to be 1 in from 350 to 400 of the general 
population. 

South Australia, Queensland, and Western Australia, being 
comparatively young Colonies, have not yet obtained by accumula- 
tion their full proportion. 

The proportion in New South Wales is now only very slowly 
increasing. In the year 1868 it was 1 in 379 ; in 1878 1 in 362. 
It has taken ten years to rise from a proportion of 2*63 to 2*76 
per thousand. The rapid increase in the population, which in 1878 
amounted to 35,000, and in the first six months of the present 
year to 18,000, brings an increase in the number of patients to 
the amount of about 90 or 100 annually, and for these accommodsr 
tion, attendance, and maintenance have to be provided. 

Epilepsy as seen in an institution for the insane is a disease of 
considerable interest and great frequency. It was found to exist on 
Admission in 208 patients (1 43 males and 65 females) out of the total 
number, 3,078 (1,942 males and 1,136 females) admitted, and aswill 
be seen was less common among the female than the male patients. 
In a number of the cases epilepsy was the cause of the insanity, 
bat in others was only a concun*ent disease or symptom. Besides 
the oases in which it existed on admission, it was developed in the 
progress of a number of cases, particularly of chronic brain 
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disease, after admission, and caused death in twenty of these. 
The following figures show the disposal of the 208 patients who 
suffered from it on admission. 





Male. 


Feoiale. 


Total. 


Recovered 

Believed 

Traasferred 

Died 

Remamiag 


24 

8 
75 
20 
16 


U 
4 

6 
9 


35 
12 
110 
26 
25 




143 


65 


206 



In stating that thirty-five recovered, I desire particularly to 
point out that the recovery was from the insanity and not from 
the epilepsy. The recoveries from epilepsy I can count upon my 
fingers ; and in the majority of these the disease was of short 
standing and due to intemperance. In one case the disease, 
which had existed for some years, disappeared after an operation 
for phymosis ; and in two cases of well-marked epilepsy of long 
duration occurring in children, the recovery was complete under 
the prolonged administration of bromide of potassium. There is a 
third case now in the hospital which promises to terminate in the 
«ame satisfactory way. 

The subject of epilepsy, as it is seen in asylums, would of itself 
furnish a text for a lengthy paper, and as I desire to make these 
notes as practically useful as possible, I will only stop to give a 
few hints on treatment suggested by experience. If cure cannot 
be expected, relief is of importance ; and I am inclined to think 
that every paroxysm spared the patient is a gain. Attention to 
diet does much to ward off and lessen the frequency of the fits. 
A farinaceous diet is frequently useful, and I often for many 
months together give minced meat to these patients with an 
excellent effect. Purgatives are almost always necessary; and 
sulphate of magnesia in doses of twenty grains to one drachm 
three times a day, with belladonna in from five to ten minim 
doses, is I think the best form. The bromide of potassium 
is most useful. It most assuredly diminishes the frequency with- 
out adding to the force of the fits, and in many cases renders 
patients who, on admission, suffered from frequent fits accom- 
panied by maniacal excitement, extremely quiet and manageable. It 
not only reduces the number of the fits, but it subdues and often 
completely clears away the mental excitement accompanying 
them. It is a medicine, however, which it is useless to play with. 
It must be given steadily, persistently, and in large doses. I 
have found the Cannabis iiidica a very useful adjunct in this as 
in all other convulsive affections, and the formula which at this 
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time is most in use at Gladesville for epilepsy is |-drachtn doses 
each of bromide of potassium, tincture of cannabis, and sul- 
phate of magnesia, an extremely nauseous compound, but one 
which an epileptic seldom or never refuses to take, as this class 
of patient as a rule take medicine with avidity. The recumbent 
position, and a dimly lighted room for a few hours, or even a day 
or two, after a fit, will often ward off an attack of mental excitement, 
and a dose of chloral hydrate is useful in the same direction. 

One of the most interesting diseases seen in a hospital for the 
insane is general paralysis or paresis. The paralysie gen^rale des 
alienes of French writers, which has only been recognized as a 
distinct affection since the year 1839, when Br. Eainy, of the 
United States, and Dr. W. F. Browne, then of the Crichton In- 
stitution at Dumfries, and now a retired Commissioner in Lunacy 
for Scotland, contemporaneously described it as possessing special 
features. In 1842, Dr. Bell, of the McLean Asylum at Boston, 
wrote of it as a new disease in America, and stated that his 
registers prior to that date contained no cases resembling it in 
their manifestations, though it has probably existed unrecognized 
in England. Dr. Browne, in a letter written to me about two 
years ago, states that it was at the time he first described it, a 
rare, if not a new form of mental affection in Scotland, and says^ 
''I industriously sought for any proof of its existence in former 
records, and have been forced to regard it as an outcome of 
modem manners and modes of life." It is curious that it remains 
to this day a somewhat rare affection in Scotland, in Ireland 
(especially in the northern districts) and also in the United States ; 
though it is far from being so in England, on the Continent of 
Europe, or as we shall presently see, in this Colony. The evidence 
as to its comparative rarity in Scotland, the north of Ireland and 
America, is indisputable. The late Dr. Robert Stewart, of the 
Belfast Asylum, never saw a case in that institution during a 
service of forty years, and his son, Dr. James Stewart, stated at 
a meeting of the Medico-psychological Association held in 1875, 
that his father, reading so much of the disease as it existed in 
England, and unable to recognize it, and feeling it a sort of un- 
expressed reproach that he was unable to diagnose it, went ex- 
pressly to England, saw it in English Asylums, and returning 
home asserted positively that the disease did not exist in the 
institution over which he presided. In 1868, after seeing the 
disease in English and continental asylums, I made inquiries on 
the subject in the United States, and found that instances of it 
were rare. " I have not a single case," said the superintendent 
of a large asylum in the Eastern States, '^ and the last patient who 
suffered from it here was an Englishman." In 1875 I spent a 
day with Dr. Shurtcliffe, at the Stockton Asylum, California, 
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who, in answer to my inquiries, said, " I am not sure that 
I know general paralysis ; come and see if you can find it 
in my wards." At this time I had no inconsiderable experience of 
the disease, and yet was unable to discover a case among 800 male 
patients, though the cases of partial paralysis, softening from brain 
disease, aphasia, &c., were all shown to me specially, and I had full 
opportunity of searching for myself. Theories have been started 
that certain races are less subject to this affection than others, and 
that persons of Celtic extraction are almost exempt. I am afraid 
liiat further experience will be fatal to such fancies. I have 
admitted to Gladesville, 52 general paralytics of English, 23 of Irish, 
12 of Scotch, 4 of Crerman, and 3 of French nationality, besides 
12 New South Welshmen, 3 citizens of the United States, 2 Dutch- 
men, a West Indian, a Swede, and a Tasmanian I have, however, 
never seen the disease in a Chinaman, an aboriginal Australian, or 
a South Sea Islander. An ingenious Irishman, Dr. Ashe, in an 
elaboratepaper published about four years ago, attributes the disease 
entirely to beer and to the coccultis indictis with which beer 
is adulterated, and attributes the comparative immunity of Irish 
and Scotchmen when at home to the f^ that whisky is their usual 
potation. There is something perhaps to be said for this view, 
but the verdict must as yet be "not proven." The causes to which 
the cases admitted to Gladesville have been attributed are many and 
various, and include both physical and moral agencies. They afford 
no ground for dogmatizing, and some, such as intemperance and 
excessive sexual indulgence, though possible causes in some cases, 
were in others clearly symptoms. It is a curious fact with reference 
to intemperance in drmk in this relation, that in two of the best 
marked cases now in Gladesville the patients are, and have been for 
years, absolute and persistent teetotalers. The complex cause which 
appears to me to have been most potent, should sum up in the two 
words high pressure — ^lif e under the stress of modem competition 
and hurry, the haste to get rich, the habit of over-work, the abom- 
inable practice of keeping up steam by stimulants. Put into 
a scientific formula, the cause of the disease may be described 
as "abusive functional activity of the brain" an imwise expen- 
diture of brain power, with possibly some peculiar diathetic basis. 
During the past ten years 114 cases of general paralysis have 
been admitted to Gladesville, 101 being males and 13 females; 
and here let me parenthetically remark that it appears to be 
a peculiarity of the disease, wherever known, that it affects the 
male sex in a much greater proportion than the female. Of the 
total cases admitted 58 died, 5 remained at the close of 1878, and 
the remainder, 56 in number, were transferred to Farramatta. 16 
of these died during the 1877-8 in that institution. 

In addition to these numbers 15 other cases admitted prior to 
1868 have died, making a total of 67 deaths in ten years. This 
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disease being therefore accountable for nearly i of the total death- 
rate among the male, and about iV of the deaths among the 
female patients. 

I am unable to point to a single instance of recovery, though in 
not a few instances there has been for a time such an arrest in the 
progress of the disease under treatment as to call forth strong hopes 
of a better result. In three or four instances the arrest and indeed 
the improvement was so marked that, yielding to the entreaties o£ 
friends whose unpractised eyes i^ed to see that the disease had 
not disappeared, I discharged the patients to their care, with a result 
which I anticipated, — their return in a longer or shorter period to 
hospital. In one case I was hopeful that recovery had really taken 
place, but the hope was not realized. 

On searching the records of Psychological Medicine and compare 
ing notes with other workers in the same field, I am unable to dis- 
cover that anyone has been really more successful than myself. I am 
unaware of an instance of recoveiy in a well marked case of this pecu- 
liar affection. I am, however, far from believing that the disease is in 
its early stages completely and thoroughly intractable and incurable. 
The improvement which I have noticed in well marked cases under 
treatment renders it to my mind probable that the disease in its begin- 
ning isamenable to medical treatment, and it is with this feeling that I 
am particularly commending it to your attention. It is in private 
practice and not in special institutions that its beginnings are to be 
seen. Unfortunately the march of the disease is so insidious, there 
is Buch a strange mixture of sanity with mental aberratio? aome 
of the faculties remain so bright, are even brighter than af oretune, 
the memory is in most instances so perfect, and the patient when 
at all on his guard is so capable of concealing his erratic fancies, 
that neither friends nor physician realize the extent of the mischief. 
In very many instances the physician is not consulted until the 
symptoms of insanity are all too patent, and the patient wrapped 
up in his roseate fancies, scorns the idea of illness and rejects all 
advica And yet I think in many cases the disease might be 
recognized earlier than it is. Once being called on other business 
into a Court of Justice, I saw a poor fellow standing in the dock in 
whom I recognized almost at a glance the well-marked symptoms 
of general psoulysis. He had stolen some article in the full belief 
of ownership ; and not long since a man was sent to my care after 
degradation and punishment in the Public Service for actions com- 
mitted whilst really insane. Both these cases had been under 
medical observation without any recognition of the disease in its 
early stages. I may here remark that general paralysis appear as 
a nde to attack persons between their SOth and 45th year, and that 
the cases occurring before or after these times are few. Among my 
cases at Gladesville, the youngest was 26, and the oldest 52, bat 
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only Gve cases were under 30, and only one above 50. I will with 
yoor permission point out some of the early or premonitory 
symptoms, and then sketch briefly from my own experience those 
which characterize the three stages into which this affection in its 
procession is divided. 

Among the premonitory symptoms are restlessness and unnatural 
excitement, a tendency to over-work, to over-drink and to strain 
to the utmost the physical and mental power ; with this there is 
an irritability of temper, an impatience of all control or advice, an 
exaggerated sense of personal importance, and a proneness to 
indulge in business speculations and ventures totally foreign to all 
former custom. The first stage of the disease is not unfrequently 
ushered in by an attack of acute mania of longer or shorter duration, 
but quite as frequently the progress is more gradual, delusions of a 
more or less grandiose character make their appearance, and there 
is a tendency to appropriate articles under a mistaken idea of 
ownership, or to rush into lavish expenditure from a belief 
in the possession of untold wealth. The delusions vary 
extremely, but they have one character in common — they 
are all extravagant and hyperbolia The patient imagines 
himself wealthy ; he holds interviews with the Almighty, or with 
kings and persons in high position ; he speaks boastfully of his 
mental powers, and no undertaking is too great for his capabili- 
tie& He has a large idea of his physical perfections, and this 
often brings accident and trouble owing to attempts to escape in 
the face of all obstacles or of gymnastic feats worthy of Blondin or 
Leotard. The same idea, combined with an imaginary self-im- 
portance, prompts him, though a pigmy in stature, to engage in 
combat with fellow-patients, and to resent by blows any slight to 
his dignity. He describes his children as physically and mentally 
perfect, and though they number a dozen, will often wish for more. 
With tiiis there is occasional incoherence, owing to over-rapidity 
of ideation rather than want of consecutive thought, and a marked 
restlessness and hurry. The following physical symptoms commence 
in this stage and increase in the second stage of the disease : — ^Tremor 
of the facial muscles, the tongue and hands, a marked peculiarity of 
speech which is not unlike — but to a practised ear can easily be dis- 
tinguished from — ^the slur and clip of intoxication, a rapid pulse, 
some rise of temperature, an inequality of the pupils — one generally 
being much larger than the other, but not inactive — and emaciation. 
The second stage is characterized by extreme placidity, an un- 
natural contentment with every surrounding, a mental atmosphere 
of sunshine and rose colour : tJie delusions are grander than ever, 
bat have a much less influence on conduct, there is evident intel- 
lectual failure, and a tendency to make flesh sometimes to a sur- 
prising degree. The paralytic symptoms increase, the gait becomes 
markedly affected and uncertain, and the speech very defective. 
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The third stage is one of dementia, mind and body alike sue* 
combing to paralysis. There is increasing mental hebetude and 
gradual impairment of motive power, defective sphincters, bed 
sores, and then death. 

In many, indeed in most cases, at some period of the disease, 
and generally the second stage, epileptiform fits make their appear- 
ance, and occurring at somewhat distant intervals leave a transient 
hemiphegia and an increase of mental weakness. Sometimes death 
takes place in one of these. The stages vaiy much in length, are 
sometunes indistinct, and in some cases are run through with great 
rapidity, but the average duration of the disease is &om eighteen 
months to two years. Men die frequently from what may be called 
accidents or secondary illnesses in the course of the diseasa In 
women, owing partly to urinary troubles being less marked, partly 
to the more skilful nursing which always obtains in the female 
division of a hospital for the insane, and partly to a greater 
freedom from the epileptiform attacks, the disease usually runs a 
longer course, and occasionally reaches into the fourth or even 
fifth year, but seldom or never beyond this. 

I do not propose to enter at any length into the pathology of 
general paralysis. All recent investigation tends to show that it 
is primarily a disease of the grey matter of the brain. A chronic 
inflammation of the outer layer of the convolutions, particularly in 
the frontal and parietal regions, and that the pia mater covering 
these is always more or less affected. 

The pathological appearances differ, as I need hardly state, 
in different stages of the disease, but in all they point to 
chronic inflammation, and those noted when death occurs in 
the latest stages are quite as corroborative of the inflam- 
matory character of the affection as those seen when it 
is cut short in its career. Briefly stated, these are—thicken- 
ing and increased density of the skull, thickening and discoloura- 
tion of the dura mater, with evidences of a past meningitis, great 
opacity and thickening of the arachnoid over the upper and front 
aspects of the cerebrum, and in a much less degree over the occi- 
pital portions; thickening and oedemaof the pia mater, which becomes 
coarse and tenacious, and in 80 per cent, of the cases is found to 
be strongly adherent to the grey matter in the frontal regions, 
from which indeed it is separated only with difficulty, and with the 
result of leaving a rough eroded surface, a wasting or atrophy of 
the frontal and parietal lobes with much cedematous effusion. On 
cutting into the grey matter it has a faded and shallow appearance, 
and is traversed by large, coarse, and prominent vessels. The lai^ 
vessels are, as a rule, free from atheromatous or calcareous deposit, 
the ventricles are abnormally capacious and full of fluid, and the 
basal ganglia all more or less atrophied. Of the microscopical 
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changes I cannot speak from personal observation, but from the 
researches of Dr. Gray, of Utica, New York, and Dr. Batty Take, 
of Glasgow, the main changes appear to be shrinking and disor- 
ganization of the nerve cells and thickening of vascular walls, with 
increased development of the neuroglia or connective tissue, which 
goes on progressing at the expense of the nerve elements. The 
pathological appearances all point to the importance of hypersemia 
in the origination of the series of changes in which the disease con- 
sists, but it is not improbable, as shown by the researches of Ger- 
man observers, that tiie nervous system — ^the brain cells — are the 
true fountain and source of the malady, and that the sreater 
facility ^th which morbid changes in ce?;bral membraae8.%lood- 
vessels, and connective tissue can be made out has conduced to a 
magnification of their share in this and other brain diseases. 
With regard to treatment, iodide and bromide of potassium have 
appeared to me to be beneficial in some cases, and combined with 
digitalis might I think be extremely useful when the premonitory 
s3nnptoms only have appeared. Bin-iodide of mercury and Cala- 
bar bean have been favourably reported of, and Dr. McLeod, of the 
Yarmouth Hospital, is enthusiastic in the praise of counter-irrita- 
tion to the scalp by means of blisters, croton oil, &c., — a means of 
treatment I have tried and found very serviceable in several forms 
of insanity with meningeal symptoms. The remedy in which I have 
most faith in the first stage of the disease (as serving to arrest its 
progress) is digitalis, of which I give full doses with iron, and I 
think I have seen some good from ergot in later stages. A copious 
and nutritive diet is most necessary. The excitement in the earlier 
stages is a great drain on vital power, and unless the patient is tv^ell 
fed and receives stimulants, of which the best form seems to be 
beer, he will sink in this stage from exhaustion. The quantity of 
food taken by some general paralytics, with benefit, is enormous. 
I mention the question of feeding especially, as I have found that 
some patients before admission have been kept on a very restricted 
diet 
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SECTION I.— SAOTTAEY SCIENCE. 

Beport of the Sanitary Section of the Bojral Soriety for the 

Session 1879. 

To the President of the Boyal Society of N.S.W. 

Sir, 
I have the honor to submit the following report : — 

The first meeting of the session was held on the 22Dd Septem- 
ber last, when Mr. Alfbed Bobebts was elected Chairman, and 
the foUowing gentlemen were elected a Committee, namely : — 
Mr. Alfbed Eobebts, Dr. Belgbaye, Dr. Jackson, Mr. Nobicajt 
Selfe, and Mr. W. A. Dixon ; Mr. Habbie Wood was chosen 
as Honorary Secretary. 

At the same meeting Mr. Nobman Selfe read a very interest- 
ing paper on the subject of the value of High Pressure in Water 
Supply ; and the subject of an alteration of the terms employed 
in the Medical Certificate of Death used by the Begistrar 
G-eneral in connection with the Vital Statistics of the Colony was 
further considered, and it was resolved that an alteration be 
submitted to the Colonial Secretary. 

A subsequent meeting was held for the further consideration 
of Mr. Selfe's paper, and some valuable information on the 
subject was suppbed by Mr. Trevor Jones. The result of the 
deliberation of the Section, affirming the advantage of high 
pressure, was communicated to the Council of the Society. 

During the session the Committee held only one meeting. 

« I have, ^., 

ALFBBD BOBEBTS, 

Chairman. 
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ABSTRACT OF THE METEOROLOGICAL OBSERVATIONS 
TAKEN AT THE SYDNEY OBSERVATORY. 



GOVERNMBKT OBSBRVATOBY, SYDNEY. 

Latrudb, 3S* sr 41" ; LovaRDDS, 10* 4' 4ff' ; HAairanc Variation, 9* 26' V East 

JANUAEY, 1879.— Genbeal Absteact. 

Baromotor ••• Highest Beading 30036 inohes on the 14th at 11 p.m. 

At 82° Fah t Lowest Beading 29*479 inches on the 22nd at 4*25 p.m. 

Mean Height ... ^ ... 29*769 inches. 

(Being the same as that in the same month on an avera^ of the preoeding 20 years.) 

Wind ... Greatest Pressure 140*0 lbs. on the 30th. 

Mean Pressure 10 

Number of Days Calm ... 
Preyailing Direction ... E.N.B. 

(FreTailing direction during the same month for the preceding 20 years, N.E.) 

Temperature Highest in the Shade ... 85*7 on the 29th. 

Lowest in the Shade ... 57*2 on the 14th. 

Greatest Bange 191 on the 29th. 

Highest in the Sun ... 148*3 on the 5th. 

Lowest on the Grass ... 60*1 on the 13th and 14th. 

Mean Diurnal Bange ... 11*6 

Mean in the Shade « ... 71*9 

(Bdng 0-6 greater than that of the same month on an arerage of the preoeding 20 years.) 

... Gr<^atest Amount 100*0 on the 20th at 9 p.m. 

Least ... 43*0 on the 13th at 3 p.m. 

Mean 72*9 

(Bdng 0*3 greater than that of the same month on an average of the preceding 20 years.) 

Bain Greatest Fall 1*662 inches on the 2lBt. 

Number of Days 10 rain and 1 dew. 

q^ . ^ -c, I, C 2*250 inches. 65 feet aboTC ground, 

lotai u all ^ 3. j^ 'moha^. 15 in. abore ground. 

(Being 0'500 inch less than that of the same month on an average of the preoeding 20 years.) 

Evaporaticm Total Amount 6*967 inches. 

OlOne •.. Mean Amount 7*4 

(Being 2*7 greater than that in the same month on an average of the preceding 19 years.) 

Electricity-.. Number of Days Lightning 6 

ClOflldy Sky Mean Amount 6*2 

Number of Clear Days ... 
Keteore ••' Number observed 

The weatiier this month has been warm, but without very hot days. On the 
coast districts there has been a fair rainfall, but inland the fall has been pnerally 
very light, and in some few places nothing, so that the dry weather inland is begin- 
ning to be serious. " Wentworth " hurricane on the 10th, rexy severe south of Fiji. 
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GOYERKICBNT OBSEBVATOKY, SYDNEY. 
hktausB, W SV il" ; Ii(m»iTDDB, 10' 4' 4(r ; MAcnnc Vabiation, 9* 25' r But. 

FEBETTAEY, 1879.— Gbbtbeal Abstbact. 

Barometer ... Hi^liest Beaduig 90*007 inches on the 24eh at 10 pjn. 

At 32^ Faht. Lowest Beading 29*383 inches on the 20th at 8*14 a.m. 

Mean Height 29*761 inches. 

(Being 0*064 inch Isss than tint in the tame month on «a aTsngs of the preceding M yeMa) 

Wind •*• Greatest Pressure 9*2 lbs. on the 16th. 

Mean Pressure 1*0 

Nunber of Days Calm ... 

PrcTailing Dii^ion •.. N.B. 

(PreraiUng direction during the aune month for the preceding 20 tsms, Sl) 

Temperature Highest in the Shade ... 87*7 on the 27th. 

Lowest in the Shade ... 68*2 on the 24th. 

G-reatest Bange 19*6 on the 27th. 

Highest in the Sun ... 145*4 on the 27th. 

Lowest on the Grass ... 46'8 on the 4th. 
Mean Diurnal Bange ... 11*5 
Mean in the Shade ... 70*6 

(Being 0*2 less than that of the same month on an arerage of the preceding 20 years.) 

Humidity ... Greatest Amount 98*0 on the 10th at 9 a.m. 

Least 30*0 on the 21st at 8 p.m. 

Mean ... 70*1 

(Being 4*8 leas than that of the same month on an average of the preceding 20 years.) 

BaiB ... Greatest Fall 2*265 inches on the 16th. 

If umber of Days. 13 

m . I .» ,. J 2*378 inches. 65 feet aboTe ground, 

lotai u aii <^ g.ggg .j^^jj^ j5 -^^ ^^^^ ground. 

(Being 8*074 inches less than that in the same month on an average of the preceding 20 years.) 

Evaporation Total Amount 4*997 

Ozone ••> Mean Amount 7*3 

(Being 2*4 greater than that in the same month on an avenge of the preceding 10 ye»n.) 

Electriidty... Number of Days Lightning 2 

Cloudy Sky Mean Amount 6*0 

Number of Clear Days ... 1 
Meteors .•. Number observed 

Jtemarks. 

The mean temperature this month has only been 1*3 less than that for January, 
and the hottest day was two degrees hotter than any day last month. 

Excepting the south-west portion of the Colony the rains have been moderate to 
heavy ; the heaviest rainfall recorded is 14 inches at Bodalla. Ghenerallj in the 
Liverpool Plains and New England Districts very heavy rains have fallen. At Cooma 
on the 15th after a very heavy thunderstorm, the largest flood known there for 
six years came down ; the water was two feet deep in the houses in the lower part of 
the town. The drought felt in the south-west portion of this Colony extends oTer the 
Colony of Victoria, and it is asserted that in parts of that Colony no rain has &Uen 
for five months, and bush fires are doing much damage. 
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GOYBBSTMENT OB8EEVATOBY, 8TDKBY. 
Latrusb, 85* SI' 41*; Loxorrora, l(r 4' 40* ; Maqrbtic Vauation, 9* 26' «• BMt. 

MABCH, 1879.— Gewbbal Abstbact. 

Barometer... Higher Beading 30*285 inchM on the 22nd at 9 a.m. 

AtSS^'Faht. Lowest Beading 29-47a inobei on the 14th at 3 a.m. 

Mean Height 20*868 inohet. 

(BdDg ODSS inch Itm than that in th« Mune month on •u avenge of the preosding 20 yean.) 

Wind Greatest Freisnre 1 1*0 lbs. on the 26th at 9*20 p.m. 

Mean Pressure 0*6 lb. 

Number of Days. Calm ... 

Prevailing Direction ... NJC. 

(PnvalUBV direetloD dnriag the nine month for the preeecUnflr 80 yaan, N.E.) 

Temperature Highest in the Shade ... 88*7 on the 25th. 

Lowest in the Shade ... 56'9 on the 19th. 

Greatest Bange 294 on the 25th. 

Highest in the Sun ... 140*1 on the 25lh. 

Lowest on thA Grass ... 60*8 on the 19th. 

Mean Diurnal Bange ... 10*8 

Mean in the Shade ... 67*6 

(Being 1*8 lets than that of the same month on an aTerage of the prsoediog 20 years.) 

Hmniditj ... Greatest Amount 99*0 on the 6th at 9 p.m. 

Least 35*0 on the 25th at 3 p.m. 

Mean 75*0 

(Being 1*6 toss than tliat of the same month on an average of the preceding 20 years.) 

Sain Greatest Fall 0'93G inches on the 5th. 

Namber of Days 13 rain and 3 dew. 

i^rvfoi IT 11 ( 2*042 inches. 65 ft. above ground, 

xotaiuaii ( 2-672 inches. 15 in. above ground. 

(Being 2-641 inches less ^an tlMt of the same month on an avenge of the preceding 20 years.) 

CvaporatiCB Total Amount 3*604 inches. 

Ozone Mean Amount 6*8 

(Being 1*7 greater than that in the same month on an average of the preceding 19 years.) 

£lectricity... Number of Days Lightning 1 

Cloudy Sky Mean Amount 6'6 

Number of Clear Days ... 

Meteors •.. Number observed I 

JRemarks. 

The temperature has been 1*8 below the ayeragei yet on the 25th it rose to 88*7, 
the highest this year so far. The rains have been heavy in the Northern and 
Southern districts, but inland it h-is been light. On the 17th the river at Bingera 
was in a state of high flood, and a bridge at Myall Oeek was carried away. Several 
new Stations will be founil on this list, the returns being kindly sent by the pro- 
prietors of the properties named. High flood at Bingera, March 17th ; flood a*- 
IziTerell same date. 
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GOVERNMENT 0B8EBVAT0RY, SYDNEY 

Latitudb, 38' 51' 41'' ; Loii»itvi>b, 10' 4' W \ HAOSinc Vauatiov, 0* 25' 2^ EMt 

APBIL, 1879. — G-EKSBAL Abstract. 

Barometer ... Highest Beading 80*865 inches on the 16th ai 9 ajn. 

At32^Faht. Lowest Beading ... ,^ 29612 „ on the 1st at 5 p.m. 
Mean Height 80-016 „ 

(Being OIWl inch grsater than that in the nune month on an aTonige of the pieoeding' 20 yean.) 

Wind ... Greatest Pressure 15*7 lbs. on the 11th. 

Mean Fressuie 0*6 lb. 

Number of Days Calm ... 1 

Prevailing Direction ... 8. 

(Prevailing direction during the same month for the praoedlng 20 years, W.) 

Temperature Highest in the Shade ... 80*4 on the 1st. 

Lowest in the 8hade ... 46*9 on the 14th. 

GmatestBange 18*9 on the 14th. 

Highest in the Sun ... 136*6 on the let. 

Lowest on the Grass 42*6 on the 14th. 

Mean Diurnal Bange ... 12*0 

Mean in the Shade . . . 62*2 

(Being 2*9 leas than that of the same month on an ayenge of the preceding 20 yean.) 

Humidity'-. Greatest Amount ... 97*0 on the 15th at 9 a.m. 

Least 51*0 on the 13th at 9 a.m. 

Mean 77*4 

(Being O'l lass than that of the same month on an avenge of the preceding 20 yean.) 

Bain ••• Greatest Fall 0*415 inches on the 10th. 

Number of Days 10 rain and 8 dew. 

rp/^f 1 ir.li i 1*106 inches. 65 feet above ground, 

lotai uau \\m^ „ 15 in. above ground. 

(Being 5*070 inches less than that of the same month on an avenge of the preceding 20 years.) 
Eyaporaticm Total Amount 2*408 inches. 

Ozone ••• Mean Amount 7*7 

(Being 2'5 greater than that in the same month on an average of the preceding 19 years.) 

Electri(at7- dumber of Days Lightning 1 

Cloudy Sky Mean Amount 4*9 

Number of Clear Days ... 1 

Meteors •.• Number observed 1 

Jtemarks. 

The depression in temperature is maintained, the mean for this month being 2*9 
below the average, and lower than that of any other April except 1872, when the 
mean was 62*1. In the Northern districts the rain has been heavy during the month, 
the maximum fall being at Clarence Biver Heads, 11*22 inches. Generally the &U 
has been sufficient for the time of year, except in the Southern districts, where the 
(all was rather small. 
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GOVERNMENT OBSERVATORY, SYDNEY. 
Latitcdb, SS* 51' 41" ; Losoitudb, 10' 4' 46* ; Maoxctic VARunoN, 9* 25' 2" East 

MAY, 1879. — Genebal Abstkact. 

Barometer... Highest Beading 30091 inches on the 9th at 1220 

At 32** Faht. a.ni. 

Lowest Reading 29'274 inches on the 29th at 410 

&.ni. 

Mean Height 29*707 inches. 

(Being 0'216 inch less than that in the some month on an average of the preceding 20 years.) 

Wind Greatest Pressure 25*2 lbs. on the 15th at 9'43 p.m. 

Mean Pressure 0*9 

Number of Days Calm ... 

Prevailing Direction W. 

(Frerailing direction during the same month for the preceding 20 years, W.) 

Temperature Highest in the shade ... CG 8 on the 2lBt and 22nd. 

Lowest in the Shade 45'5 on the 29th. 

Greatest Range 15*7 on the 19th. 

Highest in the Sun 126 2 on the 2nd. 

Lowest on the Grass 40*0 on the 27th. 

Mean Diurnal Range ... 11*2 

Mean in the Shade 56*7 

(Being 1*8 less than that of the same month on an average of the preceding 20 years.) 

Humidity ••• Greatest Amount 1000 on the 11th at 9 a.m. 

Least 52*0 on the 23rd at 3 p.m. 

Mean 80*1 

(Bdng za greater than that of the same month on an average of the preceding SO years.) 

Bain G reatest Fall 3*340 inches on the 16th. 

Number of Dajs 22 rain and 7 dew. 

m . « 1J, ^1 ( 9'344 inches. 65 feet above ground. 

±ocaiJ»au 1 12-115 inches. 15 in. above ground. 

(Being 6*974 Indies greater than that of the same month on an average of the preceding 20 years.) 

ZvapOrati<nL Total Amount 1*604 inches. 

(tsone Mean Amount 7*8 

(Being 2*8 greater Uian that in the same month on an average of the preceding 10 years.) 



Number of Days Lightning 8 

Cloudy Sky Mean Amount 62 

Number of Clear Days ... 
Koteori .•. Number observed 1 

jRctnarks, 
The temperature this month is again below the average 1*8, and on 29Lh it fell to 
45*6. At Sydney the rainfall has been nearly 7 inches above the average — and 
geiMraUy the rainfall this month has been abundant on the coast, reaching a maxi- 
mum of 17 inches at Port Macquaric. In the southern parts of Rivcrina the total 
fall at many places was less than 2 inches. Heavy S.E. gale on the coast of 
Queensland about 7th ; flood at Grafton on 26th ; flood at Lismore May 12th« 

S 
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GOVERNMENT OBSERVATOBY, SYDNEY. 

UnTUDB, 88' 61' 41" ; Lonoitudb, 10* 4' 46" ; Maoxwic Varutioh, 9" 25' 2" Eut 

JUNE, 1879.— Gekebal Abstbact. 

Barometer... Highest Reading 30*276 inches on the 20th at 10 a.m. 

At 82° yaht. Lowest Reading 29*520 inches on the 15th at 3*46 p.m. 

MeanHeiglit 29*927 inches 

(Being 0*002 inch greater than that In the same month on an avenge of the preceding 20 yeara) 

Wind Greatest Pressure 16*2 lbs. on the 15th at 8*60 pjn. 

Mean Pressure 0*8 lb. 

Number of Days Calm ... , 

Prevailing Direction W. 

(ProTalling direction during the same month for the preceding 20 years, W.) 

Temperature Highest in the Shade . . . 621 on the 12th and 26th. 

Lowest in the Shade 41*2 on the 8th. 

Greatest Range 17*5 on the 12th, 

Highest in the Sun 119*2 on the Srd. 

Lowest on the Grass 83*0 

Mean Diurnal Range 12*1 

Mean in the Shade 62*2 

(Being 2*4 less than that of the same month on an average of the preceding 20 yean.) 

Humidity... Greatest Amount 1(X)*0 on the 2drd at 9 a.m. 

Least 51*0 on the 12th at 3 p.m. 

nlean ••• 77*2 

(Being 0*4 greater than that of the same month on an average of the precedii^ 20 yean.) 

Bain ••• Greatest Fall 1*230 inches on the 4th. 

Number of Days 14 rain and 14 dew. 

T/»f«i "IT n / 4*376 inches. 65 ft. aboTe ground, 

loiai jjau ^ g.ggg jjj^jj^^ jg .^^ ^^^^ ^^^ 

(Being 0-207 greater than that of the same month on an average of the preceding 20 yean) 

BraporatiOB Total Amount 1*457 inches. 

Ozone Mean Amount 7'1 

(Being \ "t greater than that in the same month on an average of the preceding 20 yean) 

Electri(Sitj... Number of Days Lightning 1 

Cl0UdySky<.« Mean Amount 4*1 

Number of Clear Days ... 2 
Metecnrs ••• Niunber observed 

MemarlcM. 
This month the temperature is again low, being 2*4 less than the arerige fbr Uie 
month. South-east gale 23rd and 24th. Inland the rainfall Uiis month has been 
generally under one inch, but on the coast from Sydney northwards the fall bu 
been abundant, especially at and about Sydney, Gosford, Port Macquarie, Grafton, 
and the hi^land, thence northward to the boundary. The maximum fall was 7*65 
inches at Watson's Bay, and the mim'mum at 0*20 inch at Tamwortb, and 0*21 st . 
Urana. On the 6th 4 inches of snow fell at Orange ; on 29th weather veiy cold, 
something like snow falling at the Observatory, Sydney, but proved to be drops 
of water very small ; snow-flakes said to have fallen at North Shore ^ 20tb, liaclesT 
Biv^r in flood, 20 fe«t nbgve us^al level, 



J 
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GOVEENMBNT OBSEBVATOBT, gYDNEY, 
Latitudb, SS' 61' il" ; UufQuuim, 10* 4' 49^ ; Mionno Vabutiqv, 0* S5' 2^ Kift 

JULY, 1879.— QensbjUi Abstbaot. 

Biarometer . . . Highest Beading 80*396 inches on the 13th at 10 a.oi. 

At38°Faht, Lowest Beading ,.. „. 29*460 inches. 
Mean Height 29*938 inches. 

(Being O-QOi inch less than that in the same month on an average of the preoeditag 20 yeais.) 

Wind ..• Greatest Pressure 0*7 lbs. on the 7Ui. 

Mean Pressure O'Blb, 

Number of Dajs Calm .„ 

Preyailing Direction ... W,N.W. 

(PrevaiUog direction dqitng the same month (or the praofding 90 years, W.N.W. and W.) 

Temperature Highest in the Shade ... 62*6 on the 81st. 

Lowest in the Shade ... 40*6 on the 5th, 

Greatest Bange 19*3 on the 5th. 

Highest in the San ... 114*2 on the 9th. 

Lowest on the Grass ... 83*5 on the 28rd. 

Mean Diomal Bange ... 12*0 

Mean in the Shade ... 51*6 

(Being 1<0 greater than that of the same month on an avenge of the prsoeding 20 yean.) 

Humidity ... Greatest Amount 99*0 on the 24th at 9 a.m. 

Least M* 46*0 on the 7th at 3 p.m. 

Mean 79*0 

(Being 4*2 greater th^ that of the same month on an avenge of the preoeding 20 years.) 

Sain Greatest Fall 0*278 inohes on the let. 

Number of Days 13 rain and 9 dew. 

rp/if^i 17.11 / 0*609 inch. 66fBetaboTegioiuid, 

Aotai j;au ^ ^.253 ^^^^ ^^ j„ ^^^^ ground. 

(Being 2*848 inches leu than that of the same month on an avenge of the preceding 20 yean.) 

EraporatiOIL ^tal Amount 1*585 inches. 

Oicme ..' Mean Amount ... 7*9 

(Behig 2*6 greater than that in the same month on an avenge of the preceding |0 yean) 

Electricity... Number of Dajs Lightning 3 

Cloudy Sky H Mean Amount , 6*4 

Number of Clear Dayi .,, 

KeteOTB ... Number obaerred .,• 



Ml 



Tha fiiat month this year in which the temperatute haa been abore the ajerage. 
The rainfall is also remarkable, being 3*348 in. less than the average. Heavy westerly 
ga]c on the 7th. In the northern districts the rainfall has been heavy, uid in the 
early part of the month the rivers were flooded. On the 10th there was a general 
faU of snow along the mountains. About Armidale it is said to have been the 
Wvieet Isll for the past sixteen years, the ground waa covered 8 or 9 inohee deep. 
The temperature has been low generally, and »t timet the cold waa unueveUy lereie. 
On lOth heavy fall of spow at OarcoMr, Blayney, and Armidftlet 
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GOVERNMENT OBSERVATORY, SYDNEY. 
Latitudb, 33' 61' 41" ; Lokohudb, !()• 4' 4e* ; Maosbtic Variatios, 9" 25' 2» East 

AUGUST, 1879.— GEmERAL Abstract. 

Barometer ... Highest Reading 80*300 inohos on the 19th, &t 10 a.in. 

Atd2''Faht. Lowest Reading 29*420 „ on the 7th, at 6 ajn. 

Mean Height 29*917 

(Being OKySS inch loss than that in the same month on an average of the preceding 20 yean) 

Wind ... Greatest Pressure 26*6 lbs. on the 28th. 

Mean Fressare 1*0 lb. 

Number of Dajs Calm ... 

Prevailing Direction ... W. 

(Prevailing direction during the same month for the preoedinj? 20 years, W.) 

Temperature Highest in the Shade ... 67*2 on tho 29th. 

Lowest in the Shade ... 41*2 on the 15th. 

Greatest Range 20*4 on the 16th. 

Highest in the Sun ... 125*3 on tho 2drd. 

Lowest on the Grass ... 33*5 on the 15th. 

Mean Diurnal Range ... ll'O 

Mean in the Shade ... 55*3 

(Being 0*6 greater than that of the same month on an average of the preceding SO years.) 

Humidity ... Greatest Amount 990 on the 5th at 9 p.m., and on 

28th at 9 p.m. 

Least 46*0 on the 12th, at 8 p.nL 

Mean ... ... ... 79*2 

(Being 7*4 greater than that of the same month on an average of the preceding 20 years.) 

Sain Greatest Fall 2*751 inches on the 8th. 

Number of Days 16 rain and 7 dew. 

rp . ^ 1J. It ( 6*324 inches. 65 feet above ground. 

xotai iJ au \ 10166 inches. 15 in. abore ground. 

(Being 7*876 inches greater than that of the nme month on an avenge of the preceding 20 yoan^) 

Evaporation Total Amount 1*747 

Ozone ... Mean Amount 9*1 

(Being 8*8 greater than that in the same month on an average of the preceding 18 yean.) 
Electricity... Number of Days Lightning 1 

Qondy Sky Mean Amount 6*6 

Number of Clear Days ... 2 

Meteors ••• Number obeerred 2 

On 6th and 6th there was a moderate S.E. gale ; began with barometer 302. 
Barometer rose as wind backed to south. The rainfall at Sydney this month is 
7*376 inches above the average. Abundant rain has fallen at most stations. Floods 
in Hawkesburj, Hunter, and other rivers. 7th, Hunter up 30 feet. At a few places 
the fall has been slight, but no station has been without rain during the month. The 
heaviest rain, has as usual been along the coast and high lands. The maximum, 15 
inches, was recorded at Fort Macquarie. Early in the month floods occurred in the 
district about Tamworth, and they extended down the Namoi past G-nxmedah and 
Narrabri. At the end of the month (28th) floods occurred in tho same district ; and 
the Hawkesbury rose 20 feet at Penrith ; tho Macquarie and tho Bell Rivers were 
olso in flood. Throughout the month the steamers have traded up the Dsrling u 
far as Brewarrina. On 21st dense fog in the harbour ; objects could not be tees 
at a distance of 100 yards. 
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GOVERNMENT OBSEBVATOBY, SYDNEY. 
LATiruBE, 83' 61' 41"; Losqitudb, W 4' 40* ; MAOBsno Vawatiok, 0° 25' 2* Em. 

SEPTEMBER, 1879.— Gbneeal ABSTBi^CT. 

Barometer ... ' Highest Beading 30117 in. on the 11th, at 10*50 a.]ii. 

At 32° Faht. Lowest Beading 29*352 „ on the 16th, at 8 p.m. 

Mean Height 29*775 

(Being 0100 inch less than that in the same month on an avexage of the preceding 20 yean.) 
Wind ... Greatest Pressure 20*5 on the 16th at 9 a.m. 

MeanPressnre 0*9 

Numher of Days Gahn ... 

FreTaUing Direction ... W. 
(Prevailing direction during the same month for the preceding 20 yean, W.) 
Temperature Highest in the Shade ... 74*1 on the 28rd. 

Lowest in the Shade ... 45*7 on the 7th. 

Greatest Bange 65*2 on the 2nd. 

Highest in the Sun ... 132*6 on the 28rd. 

Lowest on the Grass ... S9'5 on the 30th. 

Mean Diurnal Bange ... 11*4 

Mean in the Shade ... 59'6 
(Being 1*0 greater than that of the same month on an average of the preceding 20 yeui.) 
Emniditj ... Greatest Amount 1(X)*0 on the 16th. 

Least 45*0 on the 23rd. 

Mean 79*1 

(Being 0*5 greater than that of the same month on an average of the preceding 20 yean.) 

BaiB Greatest Fall 5*691 inches on the 10th. 

Number of Days 16 rain and 5 dew. 

rp . I -p ., / 8*699 inches. 65 feet ahore ground. 

j.0Tai JJ au ^ j^^.Q^ inches. 15 feet above ground. 

(Being 11-373 inches greater than that of the same month on an avenge of the preceding 20 yean.) 
ETapOfration Total Amount 2*229 inches. 

Ozo&e •-• Mean Amount 9*2 

(Being 8*7 greater than that in the same month on an average of the preceding 18 years.) 

mectricily . • • Number of Days Lightning 2 

CI<nidy Sliy • • • Mean Amount 6*5 

Number of Clear Dajs ... 2 
Meteors •*. Number observed ... 1 

Bemarks. 
The temperature this month is 1 degree abore the average, and the month has 
been remarkable for yery heavy rains. At Sydney the fall is 11*373 inches abore the 
areragc. Inland abundant rains hare fallen during this month, especially along the 
coast and high lands ; the greatest record is at Cordeaux Biver, 21*50, and at fifteen 
stations the fall exceeded ten inches ; with such an abundant rainfiJl it is not sur- 
prising that seyeral high floods took place. On the 80th of Augast the Hunter waa 
24 feet aboTe its usual leyel at Maitland, on the 8th of the month a yery heayy 
{^end rain began, and by the 10th the Hawkesbury was in high flood. At Penrith 
it rose 30 feet, and at Windsor 46 feet. The Hunter also had risen 26 feet at Mait- 
hnd, 23 feet at Singleton. The Macquarie at Bathurst rose higher than any other 
ibod for thirteen years. Again on the 17th, the Hunter at Maitland rose 28^ feet, 
add the Hawkesbury was again in flood. On the night of the 16th the highmt flood 
ever known in the Macquarie took place at Bathurst. At Wellington the rise was 
82 feet. At Araluen the flood was the highest since 1860. At Wagga Wagga the 
lise was 83 feet 6 inches. Serious floods also threatened Bourke. The northern 
men were also flooded, and at dJoonamble the flood waters came into the town. At 
Brewanina the river was more or less affected by flood waters all the month. 
Easterly gale irith heayy rain, 7th, 8th, and 9th; heayy floods in coast mere on 
10th ; flo<xlB also on the western slopes same date. 
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0OTEBNMSNT OBSBBTATORY, SYDNBT. 

ATRUVB, SS" 5V 41^ ; LoNOiTUDi, 10^ 4" 49* ; MAOSBno TiJjAnov, VtffV East 

OCTOBER, 1879.— Gknkeal Abstbact. 

Barometer w. Highest Beading $0*160 inches on the 14th, at 9 a.iii. 

At82^Faht Lowest Beading 29*430 „ on the 28th, at 4 p.m. 

Mean Height 29*820 

(Bdnff 0*0U indi less than that in thtf same inonth on an average of Che pfeeedins 20 yean.) 

Wind ... G-reatest Pressure 28*9 lbs. on the 28rd. 

Mean Pressure 0*6 

Number of Dajs Calm ... 1 

(Prevailing <flrectIott during the same month for the preceding 9D yearSf K.E.) 



Temperature Highest in the Shade 

Lowest in the Shade 
Gb-eatest Bange 
Highest in the Sun 
Lowest on the Q-rass 
Mean Diurnal Bacge 
Mean in the Shade 



9S'0 on the 2Srd. 
47*8 on the 1st. 
28'4 on the 17th. 
1460 on the 2drd. 
89*6 on the 1st. 
16*6 
686 



(Belsg 0*1 greater than that of the same month on an average of the prseeding SO yean.) 

Humidity... Greatest Amount 88*7 on the 8th. 

Least 41*7 on the 28rd. 

Mean 69*2 

(Being 0-6 greater than that of the same month on an average of the preceding 20 yearL) 



... Ghreatest Fall 1*163 inches on the 9th« 

Number of Days ... ... 11 min and 1 dew. 

m^. ^1 -p^ii ( 1*451 inches. 65 feet aboTO ground, 

xotai uau ^ ^.^^g .^^j^^ ^^ ^^ ^^^^ ^^^ 

(Being <M71 indi greater than that of the same month on an average of the prscedtng SOyetriL) 

BtrapOffttleil Total Amount , 4*439 inches. 

Oieue ..t Mean Amount ..• ... 8*6 

(Being i'l gitaler than Chat in the same Aon€h on an ayefage of the preoedftig Vi yean.) 

fflectrloitj. . . if umber of Days Lightning ^ 

OoUdySky Mean Amount 50 

Number of Clear Days ... 5 
Keteors ... Number observed... ... 



Temperature and raiiifell this month are close to the arerage, but on th^ SSrd 
it was unseasonably hot, the maximum reHohing 95°. Excepting the northern coast 
f lietriete, where very little rain fell, there has been generaHy » finr Supply, tw^ 
from 2 to 3 inches. 
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aOVERNMENT OBSEBVATOBY, SYDNEY. 

Latitudb, SS* 51' 41" ; Lonoitudb, 10>« 4- 46* ; llAONKnc Vaeiatiox, 9* 25' 2* Eurt 

NOTEMBER, 1879.— Ge^eeal Abstract. 

Barometer ... Highest Beading 30*420 in. on the 28(ib, at ll'SO p.in. 

AtS2!°fUit. Lowest Beading 29 070 ,, on the 19tfa, at S'lO p.m. 

Mean Height 29*633 

(Being 0*179 indi less thMi that in the same month on an average of the preceding 20 years.) 

Wind ••• Ghreatest Pressure 22*4 lbs. on the 26th. 

Mean Pressure 0*6 lb. 

Number of Bays Calm ... 

PreTailing Direction ... E.N.E. 

(Prevailing direction during the same month for the preceding 20 years, 8.) 

Temperatlire Highest in the Shade ... 84*1 on the 17th. 

Lowest in the Shade ... 52*2 on the 28th. 

Greatest Bange 26*3 on the 80th. 

Highest in the Sun ... 140*8 on the 13th. 

Lowest on the QnsB ... 44*2 on the 28lh. 

Mean Diurnal Bange ... 14*3 

Mean in the Shade ... 66*1 

(Being 0*5 less than that of the same month on an average of the preceding 20 years.) 

Humidity ... greatest Amount 94*0 on the 19th. 

Least 51*0 on the 2drd. 

Mean 700 

(Being 0*7 greater Chan that of the same month on an average of the preceding 20 years.) 

Bain Gh^atestFall 1*740 inches on the 20th. 

Number of Days 14 

Trtf«i w n S 2*819 inches. 65 feet above ground. 

AOiaiuau \ 3*562 inches. 16 in. above ground. 

(Being 0*116 inch greater than that of the same month on an average of the preceding 20 years.) 

£Taporati(m Total Amount 4*705 inches. 

OMme ... Mean Amount 8*8 

(Being 8*6 greater than that in the same month on an average of the preceding 19 years.) 

Electricity . . . Number of Days Light ning 7 

QoadySl^ Mean Amount 6*6 

Number of Clear Days ... 

leteors >*. Number observed ... 1 

fhis month the temperature is rather less than the average, and the rainfall 
SKderate, the greatest fall bein^ 5*93 inches at Grafton. Generally tlie fall has 
been from 1 to 3 inches, but at Dubbo only 0*21 was recorded. The heaviest rains 
wer* on the 11th and 12th of the month. 



L 
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GOVERNMENT OBSKRVATOEY, SYDNEY. 

Latttudi, 33* 61' iV ; Lonoitudb, 10* 4' 46" ; Maosbtic Variatios, 9* 25' V East 

DECEMBEE, 1879.— General Abstract. 

Barometer ••• Highest Blading 30'050 inches on the SOth. 

AtSS^Faht. Lowest Reading 29055 „ on the 21st. 

Mean Height 29 668 

(Bolug 0-070 Inch loss than that in the same month on an arengo of the preceding? 20 jmn.) 

Wind ... Greatest Pressure 25*9 on the Ist. 

Mean Pressure 0*5 

Number of Days Calm ... 
PreTailing Direction ... S. 
(ProTaOing direction during the same month for the prenerling 20 yean, E.K.E.> 

Temperature Highest in the Shade ... 965 on the Ist. 

Lowest in the Shade ... 65'6 on the 29th. 

Greatest Range 80*3 on the Ist. 

Highest in the Sun ... 150*2 on the Ist. 

Lowest on the Grass ... 49*3 on the 9th. 

Mean Diurnal Range ... 12*7 

Mean in the Shade ... 68 2 

(Being 1*4 less than that of the same month on an average of the preceding 20 yean.) 

Humidity ... Greatest Amount 900 on the 25th. 

Least 54*0 on the 1st. 

Mean 72*4 

(Being 2*5 greater than that of the same month on an average of the preceding SO years. 

Bain Greatest Fall 0*432 inches on the 28th. 

Number of Days 15 rain and 1 dew. 

rp . , y;, ,, / 1*345 inches. 65 feet aboTe ground, 

lotai i^ all ^ j.g^4 jj^^j^gg j5 ^ ^^^^ ^^^^ 

(Being 0*500 inch less than that of the same month on an average of the preceding 20 years.) 

Eyaporaticm.. •Total Amount 6*099 inches. 

OzOBe ••> Mean Amount 70 

(Dcing 2 4 greater than that in the same month on an average of the preceding 10 )*eart.) 

Electricity- •• Number of Dpys Lightning 3 

Cloudy Sky... Mean Amount G6 

Number of Clear Days ... 1 

Meteors ••' Number observed 

Hemarki. 

Mean temperature is 1*4 less than the average, but on the 1st of the month the 
maximum rose to 96*5. The month has been dry inland, but not windy. On th« 
roast and mountain districts there has been this month a fair supply of rain, th* 
heaviest being in the northern coast districts* reaching a maximum fall of 8 incha 
Ht Port Macquarie. In the western river districts there has been little rain — inmsif 
places none at all. The temperature has been generally moderate, and rather belor 
the average for December. Remarkable thunderstorm passed over on 28th ; tij 
looked like a winter westerly wild. 
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